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ABSTRACT
The purpose of this study was to compare academic achievement of high school students
in Louisiana by whether or not they are identified as an agriscience education student. The
rationale for the study is to determine if agriscience education contributes to the academic
achievement of high school students. The Louisiana Educational Assessment Program (LEAP)
Graduate Exit Exams were used to measure academic achievement. All graduate exit exam test
scores for the 2004-2005 school year were utilized for the study. The data for this study came
from the Louisiana Department of Education.
The study described all 10th and 11th grade students completing the various graduate exit
exams by age, grade level, gender, ethnicity, 504 status, socioeconomic status, and whether or
not they were agriscience education students. The study also described the performance of 10th
and 11th grade students on the science, English language arts, social studies, and mathematics
Graduate Exit Exams.
The study compared academic achievement of agriscience education students with that of
non-agriscience education students in the areas of science, social studies, ELA, and mathematics.
These comparisons revealed that although there were statistically significant differences in scores
in many areas, the effect size of each of these areas was either small or of low practical
significance.
Statistically significant models were found explaining a portion of variance in scores on
science, ELA, social studies, and mathematics GEE’s. All of these models had either moderate
or large effect sizes. Being an agriscience education student had a statistically significant
positive impact on student academic achievement. Even though these findings were statistically
significant, they had low practical significance.
xviii

CHAPTER I: INTRODUCTION
The world is complex and undergoing constant change. Modern society is increasingly
dependent on various new complex technologies and advancements in older technologies. This
increasing dependence on technological advancements can be seen in many aspects of modern
life. Increasing technology is ever present, from the use of computers, development of
genetically modified foods, increasing world population, and the threat of bio-terrorism. Thus,
the level of scientific literacy needed to understand and make informed decisions concerning the
use of technology is also continually increasing (McLure & McLure, 2000; National Research
Council, 1996; Renner & Stafford, 1972). One way that an educated society can cope with these
rapid changes is to utilize scientific knowledge and functional mathematical skills in their careers
and personal life. Those who can hypothesize relationships, reflect about experiences, articulate
what is known, and continue to learn will be at an advantage (Blumenfeld, Soloway, Marx,
Krajcik, Guzdial, & Palincsar, 1991; Carpenter & Lehrer, 1999; Cech, 2003; Dailey, Conroy, &
Shelley-Tolbert, 2001; Fennema & Romberg, 1999).
Recently, the American Educational System has been undergoing numerous reforms in
funding, curriculum, standards, staff development, student assessment, and school accountability
to address the concerns of such a rapidly changing world. These reforms have focused on
improving the quality of education received by students, raising the accountability of schools for
their students’ learning, and assessing student learning and achievement. One of the most widely
used and arguably most effective methods of assessing student learning and achievement is the
use of standardized tests. Standardized testing is the use of tests that are developed based on a
specified set of objective criteria and has established norms of performance (Payne, 1997). This
allows scores to be compared across a wide range of individuals or groups (Payne, 1997).
1

Louisiana initially set its course in reforms by raising graduation requirements to include
a minimum of 23 Carnegie units. Of these units, 15 are specified while the remaining eight can
be taken as electives. The specified units include:
a.

three units in science, one of which must be physical science or integrated science
and one unit in biology;

b.

three units in mathematics, with a maximum of two at the entry level; three units
in social studies which must include one unit in either world history or world
geography or western civilization, one unit in American history, one-half unit in
civics, and one-half unit in free enterprise;

c.

two units in physical education which must include one and a half units in
physical education and one-half unit in health education;

d.

and four units in English which must include one unit in English I, one unit in
English II, one unit in English III, and one unit in either English IV or Business
English (Louisiana Department of Education, 2005).

Besides successfully completing these 23 units of approved course work, the Louisiana
Department of Education (LDE) requires Louisiana public high school students to pass a series of
standardized tests to receive a high school diploma (Louisiana Department of Education, 2005).
These standardized tests are known as the Graduate Exit Exams, or GEE’s. These GEE’s are
part of the Louisiana Educational Assessment Program for the 21st Century (LEAP 21)(Louisiana
Department of Education, 2005). This assessment program calls for the testing of all public
school students in the 4th, 8th, 10th, and 11th grade levels. In addition to satisfactorily completing
required course work, 4th and 8th grade students must pass their portion of LEAP 21 to move on
to the 5th and 9th grades, respectively. In the spring of their sophomore year, students take GEE’s
2

in the areas of mathematics and language arts. In the spring of their junior year, students take
GEE’s in the areas of science and social studies. In addition to satisfactorily completing the
approved course work, students must score at the Approaching Basic level on both the English
language arts and mathematics GEE’s and either the social studies or science GEE’s by the
spring of their senior year in order to be awarded a high school diploma from an accredited
public high school in Louisiana (Louisiana Department of Education, 2005).
School accountability is another portion of the LEAP 21 assessments. Each individual
school is assessed based on several factors. These factors include student performance on their
respective LEAP21 or GEE tests, performance of 9th graders on the Iowa Test of Basic Skills
(ITBS), student attendance, and drop-out rates. These factors determine an individual school’s
performance score. This performance score is used as a measure of school accountability
(Louisiana Department of Education, 2005). LEAP21 establishes the fact that Louisiana
educators must evaluate the quality of education of public school students in Louisiana using a
standardized test, and students must meet these minimum requirements to receive a diploma and
set out into the ever-increasing demands of the adult world (Louisiana Department of Education,
2005).
High school career and technical education (CTE) programs are designed to address the
job skills that students will need in the working world. CTE programs are designed to teach
academic skills by relating their relevance to job skills. These programs not only teach basic job
entry skills in areas such as industrial technology, family and consumer sciences, and business,
they also prepare students to further their education in these same areas. One of these CTE
programs at the high school level is the agriscience education program. This program is intended
to provide a means for students to learn and develop skills needed in the adult world. The
3

mission statement of the agriscience education program states that “Agricultural Education
prepares students for successful careers and a lifetime of informed choices in the global
agriculture, food, fiber, and natural resources systems (National FFA Organization, 2003). The
agriscience education program addresses goals in science through units in agronomy, plant
physiology and cultivation, genetics, plant and animal nutrition, natural resource management,
integrated pest management, and aquaculture (Louisiana Department of Education, 2005). Goals
in mathematics are addressed through units in entrepreneurship, genetics, agribusiness, project
planning, basic construction, electricity, and plumbing (Louisiana Department of Education,
2005). Goals in language arts and social studies are addressed through units in agribusiness,
public speaking, leadership, and parliamentary procedure (Louisiana Department of Education,
2005). The agriscience education program covers the entire array of areas tested through the
GEE’s of LEAP 21. The goals that are addressed in the agriscience education program are also
taught in the core academic areas, but in the agriscience education programs they are taught
through contextual, experiential methods which gives them real world meaning and applications
(Edwards, Leising, & Par, 2002; Shinn, Briers, Christiansen, Edwards, Harlin, Lawver, et al.,
2003). These academic areas of science, mathematic, social studies, and language arts are
assessed by LEAP 21 GEE’s (Louisiana Department of Education, 2005).
Even though agriscience education programs are beneficial to students, address skills that
are needed in the workforce as well as life in general, and address skills assessed through GEE’s,
lately they have fallen under intense scrutiny. While some core subject teachers do see the
connection between the agriscience education program and their specific academic areas, others
do not see that connection (Johnson, 1996). Many counselors, administrators, and other
members of the education community who wish to emphasize college preparatory courses have
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been questioning the value and relevance of agriscience education (Johnson & Newman, 1993).
Clearly, some young people must be prepared for higher education in subject areas such as
physics, chemistry, trigonometry, American literature, the arts, etc. The training provided at the
college level is essential for the preparation of future leaders and is needed to continue increasing
the knowledge base. Doctors, lawyers, researchers, educators, etc. are all vital and require
training at the college level. According to Lacey and Crosby (2004), the Bureau of Labor
Statistics projected 56 million job openings for first time employees between 2002 and 2012.
Only 25%, or 14 million of these openings, will be filled by college educated workers (Lacey &
Crosby, 2004). Lacey and Crosby (2004) also found that over half of these openings would be
needed to fill newly created jobs, but many first time job holders with college degrees would be
underemployed.
While it is important that some high school students be prepared to continue their
education at the college level, it is equally important to remember that not all of the high school
population will obtain a college degree. It is just as important to realize that it is not necessary
for all high school students to be trained to receive a college degree (Moncarz & Crosby, 2004).
According to Moncarz and Crosby (2004), between 2002 and 2012, 42 million job openings will
be filled by people without a bachelor’s degree and entering the job market for the first time. It is
important to remain practical and realize the demands of society that dictate the need for a
technically competent labor force. The goals of college preparation and technical competence are
not mutually exclusive. Students can be educated in core academic areas while also developing
knowledge and skills that will prepare them for their chosen careers.
The 2000 census of the United States of America provides important supporting evidence
for the statement that not all high school students will be awarded a college degree. According to
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the 2000 census only 17.5% of the 18-and-over population in Louisiana possess an associate
degree or higher (United States Census Bureau, 2000). Furthermore, only 62.8% of the 18-andover population in Louisiana have ever attempted to earn a college degree (United States Census
Bureau, 2000). This means that 82.5% of the 18-and-over population in Louisiana do not have
any type of college degree. This clearly establishes the fact that the vast majority of Louisiana
high school students do not receive a college degree; therefore, they must receive education and
training to become functioning members of society with skills that will carry them into the
workforce. Agriscience education programs can and do address areas of career skill development
for the workforce including, but not limited to, areas such as welding, electricity, plumbing, etc.
In addition to these technical skills, students in agriscience education programs also receive
education and training in areas of academia needed for college. These areas include but are not
limited to animal science, plant physiology, genetics, veterinary medicine, agronomy, chemistry,
leadership, and agribusiness (Louisiana Department of Education, 2005).
According to Conners and Elliot (1995), agriscience education can be incorporated into
the framework for science achievement very easily. Conners and Elliot (1995, p. 62) went on to
say “...local school boards should study the possibility of offering science credit for agriscience
and natural resource classes that contain significant amount of science objectives...” as a means
of increasing science achievement scores. Because of the diversity found in agriculture and the
wide range of academic areas addressed through agriscience education programs, Louisiana
recognizes the significance of these programs. In 1986 Moss reviewed the curriculum guide
utilized by the Louisiana Agriscience Education Program. Moss (1986, p. 3) found that the
“Basic Program of Vocational Agriculture in the Louisiana Curriculum Guide contained a total
of 76 instructional objectives that were identified as science related.” Chiasson and Burnett
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(2001) concluded that agriscience education students achieved higher overall scores than nonagriscience education students on the science portion of the Louisiana GEE. Due to the
connection in the area of scientific concepts, Louisiana’s Department of Education has
recognized the impact that agriscience education programs have on student science achievement.
It currently allows students who successfully complete Agriscience I and Agriscience II to waive
their third science requirement for graduation purposes by allowing these students to count these
two agriscience education courses in place of the third science requirement (Louisiana
Department of Education, 2005). In 2001, through passage of Act 339, the Louisiana Legislature
deemed agriscience education to be a vital component of the educational experience of K-12
students in Louisiana public schools (Agricultural Education Act, 2001). This act created the
Louisiana Agricultural Education Advisory Committee. This committee has representatives from
Louisiana universities, public school systems, the LDE, and the Louisiana Agricultural Education
community. This group is charged with charting the future of agricultural education in
Louisiana.
Even though the LDE and the Louisiana Legislature have acknowledged the significance
of agriscience education and allow for the completion of specific agriscience education courses
as an equivalent to completion of high school science requirements, not all entities in the state
have recognized this and made appropriate adjustments in their program requirements. One such
entity is TOPS (Tuition Opportunity Program for Students), a state funded scholarship program.
TOPS has only recently recognized that the completion of approved agriscience education
courses provides students with science preparation that is equivalent to one of the required
science credits for high school graduation (Louisiana Department of Education, 2005). However,
Louisiana universities fail to recognize that the completion of approved agriscience education
7

courses provides students with science preparation that is equivalent to one of the required
science credits and do not allow this substitution in their admission requirements. This limits the
opportunities and possibilities for students in a couple of areas. They are not only denied the
benefits of the varied curricula offered in high school agriscience education programs, but they
are prevented from experiencing the real world application of many of the academic principles
and concepts that are beneficial for success in academic pursuits as well as in transferring skills
and making the transition from school to the adult world of work. Many of these students may
be interested in going to college in an agriculturally related field but are forced to make a choice
between the agriscience education courses being offered or the academic courses that will meet
the scholarship and entrance requirements of higher education institutions.
Since the application of principles and concepts is difficult to assess and agriscience
education programs reportedly provide students with the academic preparation that is equivalent
to traditional academic courses, the most appropriate technique for establishing the quality of the
academic education provided through agriscience education would logically be through
determining the performance of agriscience education students on the state’s standardized testing
program (LEAP 21 GEE).
Purpose and Objectives
The purpose of this study is to compare academic achievement of high school students in
Louisiana by whether or not they are identified as an agriscience education student. Specific
objectives formulated to guide the researcher include:
1.

To describe 10th and 11th grade high school students in Louisiana completing the
respective portions of LEAP 21 GEE’s on the following characteristics:
a.

age,
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2.

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,

f.

socioeconomic status, and

g.

agriscience education student or non-agriscience education student.

To describe academic achievement of Louisiana 10th and 11th grade high school
students as measured by scores on the science, social studies, English, and
mathematics portions of the LEAP 21 Graduate Exit Exams.

3.

To compare achievement, as measured by scores on the science, social studies,
English, and mathematics portions of the LEAP 21 Graduate Exit Exams, of
Louisiana 10th and 11th grade high school students by whether or not they are
identified as an agriscience education student.

4.

To determine if selected variables explain significant portions of the variance in
Louisiana 10th and 11th grade high school student achievement as measured by
scores on the science, social studies, English and mathematics portions of the
LEAP 21 Graduate Exit Exams. The variables that will be used as potential
explanatory variables in these analyses are:
a.

age,

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,
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f.

socioeconomic status, and

g.

agriscience education student or non-agriscience education student.

Definition of Variables
For the purpose of this study, the researcher has defined the following variables:
a.

Age - age in years at the time of testing

b.

Grade level - grade level at the time of testing

c.

Gender - male or female

d.

Ethnicity - ethnic background from one of five categories: African American,
Caucasian, Hispanic, Asian, or Native American

e.

504 status - students with a 504 classification are regular education students who
are provided specific educational accommodations, i.e., tests read aloud, use of
calculators permitted, etc. They are also considered academically disadvantaged
(Louisiana Department of Education, 2005).

f.

Socioeconomic status - measured by free/reduced/full lunch price.

g.

Agriscience education student or non-agriscience education student - students who
have taken at least Agriscience I & II will be defined as an agriscience education
student.
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Figure 1: Research Model
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CHAPTER II: REVIEW OF LITERATURE
History of Agricultural Education
Changing technology is a fact of life. Throughout man’s history, technology has been
advancing and changing. Nowhere has this been more evident or significant than in agriculture.
The technological revolution in American agriculture can be traced to the late 1800's. American
farmers were finding it increasingly difficult to feed the rapidly growing population of the nation.
As a result of this need for technological advancements, the United States Congress passed the
Hatch Act in 1887. Through the Hatch Act a system of agricultural experiment stations was
created with federal funds. These experiment stations were to perform scientific research in the
various fields of agriculture. Not only was the creation of the experiment stations significant, but
the terminology used in the preamble of the Hatch Act was equally important. According to
Hillison (1996), the terminology was significant because “agricultural science” was used in the
legislation.
The use of the term “agricultural science” and the research-based mission of the
experiment stations led to defining “agricultural education.” According to Chamber’s
Encyclopedia of 1889, agricultural education was defined as:
Agricultural education, as at present understood, is a comprehensive term, including
instruction in chemistry, geology, botany, zoology, mechanics- embracing, in short the
science as well as the practice of agriculture. However important branching off of
education into this special track, it is only of late years that adequate attention has been
paid to it (p. 61).
This definition clearly shows the many varied topics which can be found in agriculture as far
back as the 1800's.
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The passage of the Hatch Act and subsequent creation of the agricultural experiment
stations caused more emphasis to be placed on the scientific aspects of agriculture. It also led to
a growing need to disseminate the information generated by the agricultural experiment stations
to the individuals that could use that information. This led to the experiment stations sharing
information with the local high schools. This sharing of information in turn led to federal
research by the Commission on National Aid to Vocational Education. In 1914, the commission
found “...there is a great and crying need for providing vocational education of this character for
every part of the United States - to conserve and develop our resources; to promote a more
productive and prosperous agriculture” (Tenney, 1977, p. 8). These findings prompted Congress
to pass the Smith-Lever Act which provided for the establishment of the Cooperative Extension
Service. The purpose of the Cooperative Extension Service was to spread the knowledge gained
through research from the Agricultural & Mechanical Colleges and experiment stations to the
communities throughout the country (Tenney, 1977).
The next step in the progression of agricultural education was the passage of the SmithHughes Act of 1917. Senator Dudley M. Hughes and Representative Hoke Smith, both of
Georgia, saw a growing need to expand agricultural education to farm children at the high school
level. They sponsored legislation to provide federal funding for the instruction of agriculture in
the high schools. With federal funding as an incentive, the teaching of agricultural education on
a statewide basis increased from 14 states in 1917 to 48 states in 1922. The passage of this act
also shifted the responsibility of governing agricultural education away from the United States
Department of Agriculture (USDA) to the Federal Board of Vocational Education. This led to an
increased emphasis on the vocational aspect of education in agriculture (Tenney, 1977). This
added emphasis on the vocational aspects of agriculture did not lead to a less rigorous academic
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emphasis. On the contrary, in 1929 Shepardson made the case for academics in agricultural
education by proclaiming, “Agriculture is a meeting-ground of the sciences. Physics and
chemistry lie at its base. To these elements biology adds its conception of organism.
Mathematics is their common instrument” (p. 69).
Since the inception of agricultural education to the present, the emphasis on vocational
training has not experienced a significant change. The same can be said of the science-based
curriculum that is the backbone of agriscience education. This science-based curriculum is
essential for the application of the skills that are required in the multitude of professions
available to students (Tenney, 1977). What has begun to change is the perception of this
curriculum. Moss (1986, p. 3) found that the “Basic Program of Vocational Agriculture in the
Louisiana Curriculum Guide contained a total of 76 instructional objectives that were identified
as science related.” The LDE recognizes the science relevance of agriscience education. It
currently allows students who successfully complete Agriscience I and Agriscience II to waive
their third science requirement for graduation purposes by allowing these students to count these
two agriscience education courses in place of the third science requirement (Louisiana
Department of Education, 2005).
Besides a science-based curriculum, agriscience education also employs out of school,
contextual activities to reinforce what is being learned in the classroom. These activities are
found in two components of the agriscience education program, both of which are integral parts
of the comprehensive agriscience education curriculum. These two components, which support
student academic achievement, are the National FFA Organization (FFA) and Supervised
Agricultural Experience (SAE) (Roegge & Russell, 1990).
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FFA
The FFA dates back to 1928 and is based on the Future Farmers of Virginia, an
organization for agricultural education students started after the passage of the Smith-Hughes
Act. The mission of the National FFA Organization states “FFA makes a positive difference in
the lives of students by developing their potential for premier leadership, personal growth, and
career success through agricultural education” (National FFA Organization, 2003, p. 4). The
FFA has grown from an initial membership of 33 students from 18 states in 1928 to 461,043
members from 7308 chapters in the 2001-2002 school year. This membership was from all 50
states, Puerto Rico, the Virgin Islands, and Guam (National FFA Organization, 2003). The
mission of agricultural education is to prepare “...students for successful careers and a lifetime of
informed choices in the global agriculture, food, fiber, and natural resources systems” (National
FFA Organization, 2003, p. 4). An examination of these two mission statements showed that
they are linked through a common emphasis on career success and personal growth of students
(Edwards, Leising, & Parr, 2002).
The involvement of agriscience education students in FFA activities fits what several
researchers have found about informal learning experiences. These researchers have found that
involvement in informal learning experiences has the potential for stimulating “cognitive
conflict” and promoting “social interaction” which improves student reasoning skills in science
(Gerber, Marek, & Cavallo, 1997a; Gerber, Marek, & Cavallo, 1997b).
One example of FFA activities that provides informal learning experience is student
participation in FFA Career Development Events (CDEs). FFA CDEs provide students an
opportunity to explore a variety of agriculture, food, and environmentally related “...careers,
ranging from agricultural communications to environmental and natural resources to livestock
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selection” (National FFA Organization, 2003, p. 49). By participating in CDEs, students not
only learn technical and academic content, but they must understand and apply scientific terms,
principles, and concepts in a contextual, real world setting.
Supervised Agricultural Experience
Supervised Agricultural Experiences, or SAEs, “...are a primary ‘learning by doing’ tool
in agricultural education” (National FFA Organization, 2003, p. 7). All students enrolled in
agriscience education and who pay FFA dues conduct their own unique SAE “...which reflects
their agricultural interests and career goals” (National FFA Organization, 2003, p. 7). As defined
by Camp, Fallon, and Clarke (1999), SAEs are “...the planned, supervised application of
agricultural principles and concepts” (p. 167). The hands-on, contextual learning which is
supported in these informal education activities leads to a richer learning experience for
agriscience education students. Cheek, Arrington, Carter, and Randell (1994) found that
“Supervised Agricultural Experiences (SAE) in agriscience education programs incorporate
experiential learning and direct application of knowledge into the students’ curriculum to
enhance learning” (p. 1). Cheek et al. went on to say that participation in SAEs provides students
the opportunity to apply the principles which are learned in class and utilize those principles in
real life situations. Additionally, these researchers found a positive relationship between student
achievement in agriscience education and their achievement in agriscience and mathematics
applications. Johnson (1991) concluded that a student’s agriscience work experience was
significantly and positively related to their achievement in agricultural mechanics, especially in
problem-solving activities including mathematical applications. Additionally, Camp, Fallon, and
Clarke (1999) found that of the eight SAE categories one was “agricultural research” (p. 167)
while the other seven categories provide “...additional opportunities to complement student
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learning and achievement in science in a problem-based, contextual fashion” (p. 167). Lee
(1998) found that “Emphasis on science-based instruction has resulted in a rapid rise in research
and experimentation...” in student SAEs (p. 11)
Conners and Mundt (2001) summed up the combination of classroom instruction, FFA
activities, and supervised agricultural experience as follows:
Career Development Events are an excellent bridge between what the students learn in
the classroom or laboratory, the skills they have learned as part of the SAE program and
the competition and recognition available through the FFA. This bridge builds the
transition into career success (p. 7).
Achievement
Achievement, as defined by Smith and Adams (1966), is a change in behavior in a desired
direction, or very simply learning. Education is learning; therefore, the goal of education is
achievement. Measuring achievement is a significant part of the education process. Measuring
achievement informs educators of student ability and progress toward educational goals. It is
also the primary gauge used by educators to guide the advancement of students through the
education process (National Research Council, 1999). Students are tested for ability and
comprehension as well as to assess placement in specific grade levels and/or courses.
Achievement testing is increasingly being used to track and promote students. It is also
becoming increasingly common for colleges and universities to require minimum scores on SAT
or ACT tests as a condition for student enrollment. All four year public universities in Louisiana
now have minimum score requirements for admission.
Glaser (1963) defined the measurement of student achievement as “...the determination of
the characteristics of student performance with respect to specific standards” (p.519). He went
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on to posit that “Underlying the concept of achievement measurement is the notion of a
continuum of knowledge acquisition ranging from no proficiency at all to perfect performance.
An individual’s achievement level falls at some point on the continuum as indicated by the
behaviors he [or she] displays during testing” (p. 519). This idea is reflected in the scoring of
Louisiana’s GEE’s in which student scores are placed on the following continuum:
Unsatisfactory, Approaching Basic, Basic, Mastery, and Advanced (Louisiana Department of
Education, 2005).
Although the most common method of measuring achievement is done with traditional
paper and pencil tests, evaluating achievement can be done in various ways. Recently, the
National Academy of Education at Stanford University advocated broadening the definition of
achievement as it pertains to the National Assessment of Education Progress (Lawton, 1997).
This panel stated that putting greater emphasis on the active use of knowledge by students would
make the NAEP a better measure of how students utilize knowledge and reasoning skills. This
broadened definition of achievement takes into account things beyond traditional paper and
pencil tests. Educators can evaluate achievement through student responses in class discussions
or through the utilization of hands on activities or physical performance tests. Both traditional
paper and pencil tests and evaluations of hands on performance tests allow educators to evaluate
what is being taught in their classrooms. The utilization of both written and physical
performance-based evaluations enables educators to determine if individual students are grasping
the information being presented in their classes. However, a recent trend in the American
education system places less emphasis on evaluation of hands on activities and more emphasis on
paper and pencil tests, specifically high stakes, standardized testing. This is evidenced by the
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number of states now requiring that students pass a standardized test to receive a high school
diploma. It is also evidenced by federal legislation such as the No Child Left Behind Act.
A standardized test is defined by Payne (1997) as a systematic sample of performance
criteria obtained under prescribed conditions, scored according to definite rules, and capable of
evaluation by reference to normative information. Standardized tests can be divided into two
categories; criterion-referenced and norm-referenced tests. Payne (1997) described criterionreferenced tests as a measure used to determine an individual’s status in a defined assessment
domain. He went on to describe norm-referenced tests as a measure used to determine an
individual’s status compared with the performance of other individuals on that same measure.
Norm-referenced tests allow educators to determine the educational level of a population and use
that level to set standards. Once standards have been established, criterion-referenced tests are
used to determine an individual’s achievement level and track their progress toward meeting that
standard.
Standardized tests have become the primary evaluation method of both individual student
and school performance. Politicians, school boards, and the media utilize student and school
scores on these tests to evaluate teachers, schools, and the entire U.S. education system (National
Research Council, 1999). In Louisiana these standardized tests are part of LEAP21.
The Louisiana Educational Assessment Program for the 21st Century, or LEAP21, is
designed to evaluate both individual student performance as well as school performance. Student
performance is measured using a criterion-referenced standardized test. The Graduate Exit
Exam, or GEE, is divided into a series of battery-style tests designed to be administered at
particular high school grade levels. The GEE batteries include language arts, written
composition, mathematics, social studies, and science. The language arts, written composition,
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and mathematics batteries are administered in the spring of the sophomore year while the social
studies and science batteries are administered in the spring of the junior year. Students must
attain scores at the Approaching Basic Proficiency level or above for each specified battery of the
GEE test. If students do not attain the specified proficiency level, the LDE does not allow them
to receive a diploma and graduate (Louisiana Department of Education, 2005). School
performance is another part of LEAP21. School accountability scores are calculated utilizing
student performance scores on the GEE’s and IOWA Test of Basic Skills, failure rates, student
attendance, and drop out rates (Louisiana Department of Education, 2005).
Demographic Variables
There have been many studies conducted to determine the affect of several demographic
variables on student achievement. These studies have looked specifically at ethnicity, gender,
age, grade level, and socioeconomic status.
Previous research has consistently shown that African-American and Latino students are
more likely to have lower standardized test scores than their Caucasian counterparts (DelgadoGaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989,
1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele
& Aronson, 1998; Wilson, 1987, 1991, 1993). It must be noted that recent research shows that
the gap in achievement levels between different ethnic groups is narrowing (Campbell, Hombo,
& Mazzeo, 2000; Cook & Evans, 2000; Grissmer, Kirby, Berends, & Williamson, 1994; Hedges
& Newell, 1998, 1999; Koretz, 1986, 1992; Linn & Dunbar, 1990; Neisser, 1998). The
achievement gap between ethnic groups varies across tests, grades and subject areas. Examining
prior research reveals the achievement gap between African-Americans and Caucasian students
ranges between 0.75 and 0.90 of a standard deviation. The achievement gap between Latinos and
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Caucasians is about 0.60 of a standard deviation (Berends & Koretz, 1996; Berends, Sullivan, &
Lucas, 1999; Hedges & Newell, 1998; Koretz, 1986). Ethnicity is not the only variable to be
considered. When Berends and Koretz (1996) controlled for family, socioeconomic, and school
factors the achievement gap between African-American and Caucasian students was reduced by
about 0.40 of a standard deviation. The gap between Latinos and Caucasian students dropped to
0.25 of a standard deviation.
Gender differences generally are small or non-existent with a few exceptions. For
instance, Hedges and Newell (1995) found that in science and stereotypically male vocational
domains, boys outperform girls, but in reading and writing girls have the advantage. In 2001,
Coley studied gender differences within ethnic groups of varying ages. This study revealed more
similarities than differences. On most measures, gender differences did not vary much from one
ethnic group to another. Below is a listing of some of his findings.
1.

Females scored higher than males in reading and writing across all ethnic and age
groups. This gap widened for most groups as the students progressed through
school.

2.

In the area of science achievement, 13-year-old male Caucasians outscored
Caucasian females of the same age group. The other groups demonstrated no
gender difference as 13 year olds. However, by age 17 both Caucasian and
Hispanic males outscored Caucasian and Hispanic females of the same age group.
Other ethnic groups demonstrated no gender gap in science achievement.

3.

There was no gender gap for any group of 8th and 12th graders in math
achievement.
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4.

Twelfth grade Hispanic females outscored like aged Hispanic males in civics
achievement. The other groups demonstrated no gender difference in civics
achievement.

Some studies suggest that socioeconomic status is the strongest predictor of student
achievement (Coleman, et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972;
Lee, Bryk, & Smith, 1993). Generally, socioeconomic status is measured as a composite variable
using an unweighted linear combination of family income, parents’ educational attainment,
parent occupational status, and measures of home possessions (Berends, Lucas, Sullivan, &
Briggs, 2005). When income is examined as a separate variable the research shows a consistent
positive relationship between family income and student achievement. Hill and O’Neil (1994)
found that increasing family income by $10,000 per year is associated with an increase in student
achievement of 2.4 percentile points. Grissmer et al. (1994) had similar findings on the
relationships between income and mathematics as well as income and reading achievement. It
must also be pointed out the students who are classified as economically disadvantaged were
predominately found to be Career and Technical Education students (Elliot, Foster, & Franklin,
2005).
Educational Variables
In addition to the demographic variables, educational variables dealing with academically
disadvantaged populations have been shown to be associated with lower test scores on
standardized tests. Previous studies have shown that academically disadvantaged students score
lower on standardized tests and are disproportionately found in Career and Technical Education
(CTE) programs such as agriscience education (Elliot et al., 2005).
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How Students Learn
Assessments of student science achievement often shows performance levels below the
degree of scientific literacy demanded in the workplace or in our society (Frome, 2001; National
Assessment of Education Progress, 2000). Researchers have explained this phenomenon by
suggesting that the science being taught in schools today is too abstract, lacks real world
connection and relevant context for students to apply the science learned in school to the real
world (Britton, Huntley, Jacobs, &Weinberg, 1999; Conroy, Trumbull, & Johnson, 1999;
Hoachlander, 1999; Parnell, 1995; Shelley-Tolbert, Conroy, & Daily, 2000).
Several other investigators (Balschweid, 2001; Bottoms & Sharpe, 1996; Britton et al.,
1999; Conroy, et al., 1999; Glasgow, 1997; Hoachlander, 1999; Imel, 2000a; Imel, 2000b; Lake,
1994; Lynch, 2000; Maurer, 2000; Parnell, 1995; Shelley-Tolbert et al., 2000) have come to the
conclusion that students should be provided sufficient context for what they are learning. It is
believed that contextual learning is the key for improving a student’s ability to synthesize
information from numerous sources, to increase understanding of new and often contradictory
information, for assisting in making meaning, and for enhancing the ability of students to think
critically and transfer their learning to real-life experiences. The National Research Council
(1996) supports this theme in their conclusion that integrated and thematic approaches to
curriculum can be very powerful.
Berns and Erickson (2001) warned that the traditional approach to education where
students receive direct instruction and then practice a specific set of skills was behavioristic in
nature. On the other hand, contextual learning has its roots in constructivism, which calls for
active student participation in critical thinking and problem solving using real world situations
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that are relevant and engaging to the student (Briner, 1999). One of the beliefs found in the
National Science Education Standards is “What students learn is greatly influenced by how they
are taught” (National Research Council, 1996). Additionally, in 1996, these Standards (Von
Secker & Lissitz, 1999) called for “...a pedagogical shift from a teacher-centered to a studentcentered instruction paradigm” (p. 1110). It was concluded that teaching practices that closely
identified with teacher-centered instruction stifled students’ ability for developing higher order
thinking skills and problem solving behaviors. Conversely, it was concluded that a more studentcentered approach to learning “...engages students in socially interactive scientific inquiry and
facilitates lifelong learning” (p. 1110).
The practice of inquiry is a central theme in a student-centered approach to learning. The
National Science Education Standards, as reported by the National Research Council (1996),
describes inquiry as
a multifaceted activity that involves making observations; posing questions;
examining books and other sources of information to see what is already known;
planning investigations; reviewing what is already known in light of experimental
evidence; using tools to gather, analyze, and interpret data; proposing answers,
explanations, and predictions; and communicating results. Inquiry requires
identification of assumptions, use of critical and logical thinking, and
consideration of alternative explanations. (p. 173)
Additionally, Gerber, Marek, and Cavallo (1997a) concluded that,
In classes taught by inquiry, individuals are actively engaged with others in
attempting to understand and interpret phenomena for themselves; and social
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interaction in groups is seen to provide the stimulus of differing perspectives on
which individuals can reflect. The teacher’s role is to provide the physical
experiences and to encourage reflection. (p. 3)
Gerber et al. (1997a) further concluded that classroom environments that foster inquiry support
the way children learn naturally in informal learning environments.
Inquiry-based instruction is often implemented in the “Learning Cycle Approach”
(Abraham, 1997; Gerber et al. 1997a; Lorsbach, n.d.; Miami Museum of Science, 2001; School
Improvement in Maryland, n.d.; Sunal, n.d.) The learning cycle approach relies heavily on the
Piagetian model of how humans acquire, interpret, and transfer learning as it relates to the
formation of concepts and the application of those concepts toward problem solving (Lind, 1999;
Trowbridge & Bybee, 1996). According to Sunal, instruction through the learning cycle
approach helps students:
1) become aware of their prior knowledge,
2) foster cooperative learning and a safe positive learning environment,
3) compare new alternatives to their prior knowledge,
4) connect it to what they already know,
5) construct their own “new” knowledge, and
6) apply the new knowledge in ways that are different from the situation in which it was
learned.
Von Secker and Lissitz (1999) studied the effects of placing instructional emphasis on
learner-centered methods. They used an achievement test which stressed higher order thinking
skills and included questions on biology, earth science, physics, and chemistry. It was concluded
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that student achievement was negatively associated with instructional emphasis placed on
teacher-centered activities. It was also found that student-centered instructional techniques were
associated with higher overall science achievement.
Gerber et al. (1997a) evaluated achievement in science as it is associated with students’
opportunities for informal learning. Informal learning was defined as student learning in science
that occurs outside of the science classroom. Some of the informal learning opportunities
mentioned by the researchers included a wide range of school and community activities such as
scouting, 4-H, volunteer groups, and partnering between school and community resources.
Gerber et al. (1997a) found that informal learning experiences improve students’ scientific
reasoning skills.
Dori and Tal (2000) carried the premise of informal learning to its next logical step. They
concluded that a model combining both formal and informal experiences in science learning can
be designed to connect the two in a manner that each supports the other.
Recently, there has been an increase in research to better understand student achievement
in mathematics. Mullis et al. (1999) identified variables which explained significant variations in
student achievement in mathematics. Students’ home environment, attitude towards
mathematics, curriculum, instructional context and practices, and school factors were all
identified as having significant impact on student achievement in mathematics. Several studies
have concluded that providing the contextual relationships in mathematics education has the
potential to strengthen the links between the learning environments of the school, home, and
community.
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In 1985 Lesh criticized traditional mathematics textbooks and teaching methods. In this
criticism he said that the existing methods rarely challenged students’ skills and did not reflect
real-life mathematical situations. Lesh found that if students were provided with everyday
context in math problems that they would develop higher order mathematical skills. He
concluded, “...what we need is to get back to complexity, where thinking is required in addition
to simply knowing some isolated fact or procedure” (p. 441).
Some researchers in mathematics education have found that mathematics education is
moving toward more practical, meaningful methods of teaching with real world context
connecting mathematics to students’ lives (Parnell, 1995; Romberg & Kaput, 1999). This
suggests that students will learn best when they can see how concepts fit into their lives,
including the workplace.
Yager (n.d.) summed up this shift away from traditional, teacher-centered instruction
toward student-centered, inquiry based, contextual learning.
Since the mid 1980's, we have learned more about learning. We now know that most
students do not learn what teachers teach. Instead they retain explanations personally
constructed to account for phenomena in the rational universe. Typical school
mathematics and science seem unrelated to the real world. The skills and concepts taught
are rarely internalized and rarely used. There is a schism between the explanations
offered in schools and those accepted and used by students.
Agricultural Education Supports Student Learning in Science and Mathematics
Agriscience education employs an appealing, robust curriculum using both formal and
informal learning opportunities in which students learn scientific principles and concepts in a
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contextual fashion (Conroy, Trumbull, & Johnson, 1999). Taylor and Mulhall (1997) concluded
that agriscience education, using contextual relationships, acts as a unifying theme providing
relevance and adding meaning for students. The use of SAEs and FFA activities are integral
extensions of the agriscience education classroom, requiring students to utilize theories and
concepts in real-world contexts involving agriculture (Noxel & Cheek, 1988). Lately, there has
been an increasing awareness of the benefits of the agriscience education curriculum. In 1992,
Trexler and Barrett stated “Agricultural education joins science education in the race towards
scientific literacy” (p. 7). Moss (1986) found instructional objectives in the Louisiana
Agriscience Education curriculum that were science-related. Examining agriscience education
instructional objectives reveals science concepts in environmental science, such as defining
habitat and identifying pesticides and characteristics of soil. Biology is also present including
comparisons of photosynthesis and respiration, differentiating x and y chromosomes, genetic
predictions, major parts of plants, anatomy, and plant and animal nutrition. Chemistry is found
in the study of soil science and nutrient uptake of plants. Physical science is included in the
study of agricultural mechanics. Mathematics is also present in these instructional objectives.
Calculating fertilization rates, volume of standing and processed timber, and animal rations and
medications are just a few examples of mathematics in agriscience education. The National
Research Council has recommended the acceptance of applied science courses to meet science
elective requirements (1988). In 1990, the LDE began allowing students who successfully
complete Agriscience I & II to apply these courses toward a science credit for graduation
requirements (LDE, 1990). This position is supported in the research in findings by Conners and
Elliot (1995) which concluded that there is no significant difference in science achievement
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scores for students substituting agriscience education courses for science credit. Chiasson and
Burnett (2001) concluded that agriscience students performed just as well as or better than nonagriscience students on four of five science domains.
Imel (2000b) stated that contextual learning, or learning “...directly related to the life
experiences or function contexts” (p. 2) of the learner is part of constructivist learning theory.
This includes multiple opportunities for hands-on, experienced-based learning in which students
can make real world connections (Conroy et al., 1999; Darling-Hammond & Falk, 1997). These
learning contexts should come in multiple opportunities for students to “construct” or make
meaning of their learning (Edwards, Leising, & Parr, 2002). This inquiry based learning is
centered around the hands-on/minds-on approach to learning and fits into the best practices for
science education (National Research Council, 1996). Historically, learning in agriscience
education has been hands-on and minds-on (Edwards, Leising, & Parr, 2002). Buriak (1992)
characterized agriscience education by saying “...instruction in agriculture emphasizes the
principles, concepts, and laws of science and their mathematical relationships supporting,
describing, and explaining agriculture with a foundation in biological and physical science” (p.
4). Budke (1991) supported this by concluding “Agriculture provides a marvelous vehicle for
teaching genetics, photosynthesis, nutrition, pollution control, water quality, reproduction and
food processing where real live examples can become part of the classroom for experimentation
and observation” (p. 4). Agriscience education courses could provide the context and relevance
for student learning in mathematics and science (Edwards, Leising, & Parr, 2002).
Agricultural Education Supports Math Achievement
While studying “environment-based learning,” which is a curriculum with many
contextual similarities to agriscience education, Lieberman and Hoody (1998) found that students
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who learned math through an environmental context outperformed students who did not. They
also found that “...learning in the context of their local community fosters deeper understanding
of math and enables students to more readily master crucial skills” (p. 5). Agriscience education
has been community-based since its inception. It has provided rich learning opportunities for
students, particularly through informal learning experiences related to school activities outside of
traditional school time (Etling, 1993).
Bay (2000) recommended teaching mathematics using problem solving techniques. Bay
went on to say that students can learn mathematics concepts by working through a concrete
problem and then move on to abstraction, where the same concept can be applied in a similar
situation. Warmbrod (1969) described the problem solving approach as “...student-centered
rather than subject-centered” (p. 231). In support of the problem solving approach, Torres and
Cano (1995a) stated that “...thinking skills in problem situations is universally recognized as a
prominent objective for all educational academies” (p. 46). Torres and Cano (1995b) also argued
that using the problem solving approach more frequently could increase higher order thinking
skills.
Agriscience educators (Boone, 1990; Cano & Martinez, 1989; Conroy et al., 1999;
Crunkilton, 1984; Crunkilton & Krebs, 1982; Dyer & Osborne, 1996; Flowers & Osborne, 1988;
Hammonds, 1950; Krebs, 1967; Newcomb, McCracken, & Warmbrod, 1993; Phipps & Osborne,
1988; Scarborough & Shinn, 1976; Shinn, 1988; Torres & Cano, 1995a; Torres & Cano, 1995b)
have supported problem-based learning methods much as mathematics education researchers
have advocated. As early as 1918, one year after the passage of the Smith-Hughes Act, Nolan
advocated the use of problem-solving methodology and the importance of providing authentic
situations for students to solve in the context of agriculture. Shinn, Briers, Christiansen,
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Edwards, Harlin, Lawver, et al. advocated integrating mathematical instruction into real-world
problems (2003).
Agricultural Education Supports Science Achievement
There are five assumptions about teaching science found in the National Science
Education Standards. One of these assumptions includes the belief that “What students learn is
greatly influenced by how they are taught” (National Research Council, 1996). In 1997, DarlingHammond and Falk concluded:
Research on schools that have met high standards and maintained low [grade-level]
retention rates with diverse student populations provides insights into successful teaching
strategies. Teachers in these schools offer students challenging, interesting activities and
rich materials for learning that foster thinking, creativity, and production. They make
available a variety of pathways to learning that accommodate different intelligences and
learning styles, they allow students to make choices and contribute to some of their
learning experiences, and they use methods that engage students in hands-on learning.
Their instruction focuses on reasoning and problem solving rather than only recall of
facts, fosters peer collaboration and extensive interaction between students and teachers,
and stimulates internal rather than external motivation (p. 193).
Instruction in agriscience education fits this description. Conroy et al. (1999) concluded that
students in agriscience education courses are motivated to learn science and mathematics through
contextual, hands-on learning experiences that complement theory. This is congruent with
Edwards, Leising, and Parr (2002) who posited that “...agriscience education is experiencedbased learning rich in opportunities for problem solving that is delivered contextually” (p. 8).
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Science education researchers Trowbridge and Bybee (1996) stated “Problem solving as a
teaching strategy embodies most of the techniques and learning skills science educators consider
important when learning science” (p. 181). This coincides with Boone (1990) who found “The
problem solving approach to teaching has been widely accepted as the way to teach vocational
agriculture [i.e., agriscience education]” (p. 18). In addition, Boone (1990) found that
agriscience education students taught using the problem solving approach had increased retention
of knowledge. Flowers and Osborne (1988), in support of these findings, found that students
taught using the problem solving approach had less achievement loss for high level cognitive
items than students taught using the subject matter approach. In addition, Dyer and Osborne
(1996) concluded that “...the problem solving approach is more effective than the subject matter
approach in increasing the problem solving ability of [agriculture] students” (p.41).
McLure and McLure (2000) suggested that “...higher science achievement scores are
linked to participation in out-of-school science accomplishments” (p. 38). This is consistent with
the position of other science education researchers (Gerber et al., 1997a; Gerber et al., 1997b)
regarding the positive impact informal learning activities have on science achievement. This also
coincides with the informal educational opportunities available to agriscience education students.
Student learning in agriscience education takes place in both formal and informal settings
utilizing classroom and laboratory instruction, community-based Supervised Agricultural
Experiences (SAEs), and FFA activities (Edwards, Leising, & Parr , 2002). Many of the FFA’s
Career Development Events are team activities in which cooperative learning is incorporated and
students must work collaboratively to solve contextual, problem-based scenarios. The National
FFA Organization sponsors a variety of other activities that provide the opportunity for learning
as described by McLure and McLure. One such activity is the Agriscience Fair (National FFA
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Organization, 2003) which involves “...students who are studying the application of scientific
principles and emerging technologies in agricultural enterprises” (p. 43). Another activity
sponsored by the National FFA Organization is the Agriscience Student Recognition and
Scholarship Program. This program is described in the 2003-2004 Official Manual as a way to
recognize “...high school students who are studying the application of scientific principles and
emerging technologies in an agricultural enterprise” (p. 44). The National FFA Organization
also awards students whose SAEs demonstrate science-related competencies (Edwards, Leising,
& Parr, 2002).
Science education researchers have concluded that science achievement is best for
students whose learning experiences are contextual in design and incorporate both formal and
informal learning activities (Edwards, Leising, & Parr, 2002). Agriscience education researchers
posited that agriscience education provides students an appropriate formal and informal learning
contexts in the constructivist design for thinking critically and developing higher-order thinking
skills which can be used in solving problems and increasing understanding and application of
mathematics and science (Edwards, Leising, & Parr, 2002). Recently, Chiasson and Burnett
(2001) supported this position empirically when they found that 11th grade agriscience students
from all schools in Louisiana achieved significantly higher overall scores than non-agriscience
students on the science portion of the Louisiana Graduate Exit Exam. Agriscience education has
the potential for countless contextual learning activities in mathematics and science for all
students. This is supported by Baily (1998) who posited:
Agriculturally based activities, such as 4-H and Future Farmers of America [FFA], have
for many years used the farm setting and students’ interest in farming to teach a variety of
skills. It only takes a little imagination to think of how to use the social, economic, and
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scientific bases of agriculture to motivate and illustrate skills and knowledge from all
academic disciplines. (p. 27)
Agricultural Education and Achievement in English Language Arts and Social Studies
Currently, there is no research to determine agriscience education’s impact on student
achievement in English Language Arts and Social Studies. The researcher is including this
variable in this study on an exploratory basis.
Summary
Prior research suggests that socioeconomic status is the strongest predictor of student
achievement (Coleman, et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972;
Lee, et al., 1993). Socioeconomic status alone does not determine student achievement.
Research has also shown that what and how students are taught has an affect on their
achievement (Britton, et al., 1999; Conroy, et al., 1999; Hoachlander, 1999; National Research
Council, 1996; Parnell, 1995; Shelley-Tolbert et al., 2000).
There is a wealth of research indicating that students learn best if they are provided
sufficient real-world context for what they are learning (Balschweid, 2001; Bottoms & Sharpe,
1996; Britton et al., 1999; Conroy, et al., 1999; Darling-Hammond & Falk, 1997; Glasgow, 1997;
Hoachlander, 1999; Imel, 2000a; Imel, 2000b; Kaput, 1999; Lake, 1994; Lesh, 1985; Lynch,
2000; Maurer, 2000; Parnell, 1995; Shelley-Tolbert et al., 2000). Other research has shown that
students perform best in learner-centered teaching environments where inquiry is a central theme
(Dori & Tal, 2000; Gerber et al. 1997a; National Research Council, 1996; Von Secker & Lissitz,
1999). Still more research has shown that students’ achievement is better when provided
opportunities for informal learning activities (Dori & Tal, 2000; Gerber et al. 1997a; Gerber et al.
1997b). Other researchers have stressed the importance of utilizing teaching strategies centered
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around problem solving (Bay, 2000; Briner, 1999; Torres & Cano, 1995a; Torres & Cano,
1995b).
The concepts of contextual, learner-centered teaching environments with formal and
informal learning opportunities emphasizing problem solving describes the agriscience education
program. Research has shown that the agriscience education curriculum is indeed science related
(Budke, 1991; Buriak, 1992; Moss, 1986; Tenney, 1977). Research in agriscience education has
indicated that real world, contextual activities are part of the curriculum (Cheek et al. 1994;
Conroy et al. 1999; Edwards et al. 2002; Johnson, 1991; Noxel & Cheek, 1988; Roegge &
Russell, 1990; Taylor & Mulhall, 1997). Agriscience education has also been shown to foster a
learner-centered teaching environment where inquiry is a central theme through use of SAE’s and
CDE’s (Lee, 1998; Roegge & Russell, 1990; Warmbrod, 1969). Agriscience education also
provides opportunities for informal learning activities through the FFA component of the overall
agriscience education program (National FFA Organization, 2003, Cheek et al., 1994; Conroy et
al., 1999; Edwards et al., 2002; Etling, 1993; Johnson, 1991). Agriscience education is also
recognized as being a hands-on and minds-on curriculum stressing problem solving (Boone,
1990; Conners & Mundt, 2001; Edwards et al., 2002; Flowers & Osborne, 1988; Lee, 1998;
Osborne, 1996 Warmbrod, 1969).
The total agriscience education program includes classroom instruction, laboratory
activities, and connecting activities through the FFA organization (National FFA Organization,
2003). Connors and Mundt (2001) summed up the combination of classroom instruction,
laboratory instruction, and FFA activities as a way for students to learn material in a meaningful
way and put the concepts learned to use in real-world situations.
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CHAPTER III: METHODOLOGY
Population and Sample
The target population for this study was all public high school students. The frame for
this study was defined as all students enrolled in public high schools in the state of Louisiana.
The accessible population was defined as all 10th and 11th grade students enrolled in public high
schools in Louisiana who had taken part in the state mandated GEE in the spring of the 2004-05
school year and had valid scores in the database of the Louisiana Department of Education. The
subjects for this study were a census of the defined accessible population. It should be noted that
retesting of students who’s scores did not meet minimum standards for graduation did occur.
The extent of this retesting could not be determined. Since the extent of retesting of students
could not be established, the testing effect cannot be determined. The researcher acknowledges
this limitation.
Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
Although data was available for the 2005-06 school year, the researcher determined that
data would not be appropriate for this study due to the affects of Hurricanes Katrina and Rita.
These two storms shut down entire school systems and displaced thousands of students.
Therefore, the researcher reasoned that this data would not be as accurate as the data for the
2004-05 school year.
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Instrumentation
The instrument used for this research was a computerized recording form. The variables
of the investigation were copied directly from the archival data source, developed by the
Louisiana Department of Education’s Division of Student Standards and Assessments, into the
study’s recording form. The variables transferred from this archival database included:
a.

age,

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,

f.

socioeconomic status as, measured by free/reduced/full lunch price, and

g.

agriscience education student or non-agriscience education student,

h.

scaled GEE science score,

i.

raw GEE science sub-scale scores,

j.

scaled GEE social studies score,

k.

raw GEE social studies sub-scale scores,

l.

scaled GEE math score,

m.

raw GEE math sub-scale scores,

n.

scaled GEE English score and,

o.

raw GEE English sub-scale scores
Data Collection

Data for this study was collected from an archival data source, developed by the
Louisiana Department of Education’s Division of Student Standards and Assessments.
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Permission was sought to acquire a copy of the information needed to accomplish the objectives
of the study by contacting the Louisiana Department of Education’s Division of Student
Standards and Assessments. The Institutional Review Board approval was received before the
Louisiana Department of Education released the data to the researcher (see Appendix A).
During preliminary discussions with the Louisiana Department of Education’s Division
of Student Standards and Assessments, the researcher was instructed to provide a research
proposal outlining the study’s objectives and procedures. The researcher was also instructed to
provide a written statement guaranteeing anonymity of all subjects in the data set (see Appendix
B). Once the proposal was approved, the Division of Student Standards and Assessments copied
the requested data to a compact disc which was then transferred to Dr. Joe Kotrlik’s computer at
the School of Human Resource Education and Workforce Development at Louisiana State
University.
Data Analysis
The remainder of this chapter focuses on the procedures that were utilized to analyze the
data collected. The procedures are discussed by objective.
Research Objective 1
To describe 10th and 11th grade high school students in Louisiana completing the
respective portions of LEAP 21 GEE’s by the following characteristics:
a.

age,

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,
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f.

socioeconomic status, and

g.

agriscience education student or non-agriscience education student.

The data for objective 1 was analyzed using descriptive statistics to describe the subjects
on the selected demographic and educational characteristics. The statistics used were mean,
standard deviation, minimum, maximum, frequency, and percent. The variables age, grade level,
gender, ethnicity, 504 status, free/reduced/full lunch price, and agriscience education student or
non-agriscience education student were derived from the pre-coded document label from the
GEE answer sheet. This data was copied directly from the Division of Student Standards and
Assessment database.
Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
Research Objective 2
To describe academic achievement of Louisiana 10th and 11th grade high school students
as measured by scores on the science, social studies, English, and mathematics portions of the
LEAP 21 Graduate Exit Exams.
Students with scores of zero for any single domain of a test were included in the data
analysis. The basis for including these scores in the analysis is many of the individual domains
have very few questions. It is possible for a student to miss all questions in a domain, yet still
have a valid score on the overall subject test.
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Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005). The remaining data was analyzed
using descriptive statistics to describe the subjects’ achievement level on the GEE based on the
following scores:
a.

scaled GEE science score,

b.

raw GEE science sub-scale scores,

c.

scaled GEE social studies score,

d.

raw GEE social studies sub-scale scores,

e.

scaled GEE math score,

f.

raw GEE math sub-scale scores,

g.

scaled GEE English score and,

h.

raw GEE English sub-scale scores.

The statistics used included mean, standard, deviation, minimum, maximum, frequency, and
percent.
Research Objective 3
To compare achievement, as measured by scores on the science, social studies, English,
and mathematics portions of the LEAP 21 Graduate Exit Exams of Louisiana 10th and 11th grade
high school students by whether or not they are identified as an agriscience education student.
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Students with scores of zero for any single domain of a test will be included in the data
analysis. The basis for including these scores in the analysis is many of the individual domains
have very few questions. It is possible for a student to miss all questions in a domain, yet still
have a valid score on the overall subject test.
Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
The remaining data was analyzed using comparative statistics to compare the agriscience
education student scores to the non-agriscience education student scores. These comparisons
utilized t-test procedures with an alpha level set a’ priori at 0.05. Cohen’s d was computed on all
outcomes that had statistically significant differences. Cohen’s d measured the effect size and
was interpreted using Cohen’s (1988) effect size descriptors. Cohen’s effect size standards for
two independent groups are as follows: Cohen’s d = .20 corresponds to small effect size, Cohen’s
d = .50 corresponds to moderate effect size, and Cohen’s d = .80 corresponds to large effect size.
Kotrlik and Williams (2003) said that if Cohen’s d does not meet the standard of even a small
effect size then any differences found would have low practical significance. Thus, if Cohen’s d
< .20, the researcher considered the effect size to be of low practical significance.
Research Objective 4
To determine if selected variables explain significant portions of the variance in
Louisiana 10th and 11th grade high school student achievement as measured by scores on the
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science, social studies, English, and mathematics portions of the LEAP 21 Graduate Exit Exams
using the following variables:
a.

age

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,

f.

socioeconomic status, and

g.

agriscience education student or non-agriscience education student.

Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
Multiple regression analysis was used to achieve this objective. This procedure explored
the amount of variance in the dependent variables (GEE test scores) explained by the
independent variables entered into the model. Seven potential explanatory variables were
identified for use in this analysis. The potential explanatory variables are age, grade level,
gender, ethnicity, 504 status, socioeconomic status, and agriscience education or non-agriscience
education student. The dependent variable was the student scores on each section of the LEAP
21 Graduate Exit Exam. Pearson product-moment correlation coefficients were used to measure
the relationship between the potential explanatory variables and the dependent variable. The
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results were interpreted utilizing the following descriptors proposed by Davis (1971): .70 or
higher indicates a very strong association; .50 to .69 indicates a substantial association; .03 to .49
indicates a moderate association; .10 to .29 indicates a low association; and less than .10
indicates a negligible association. Potential explanatory variables with an r value at or above the
0.10 level were entered into the regression.
The alpha level was set a’ priori at 0.05. The researcher followed the standards
developed by Cohen (1988) for interpreting effect size in multiple regression analysis. Cohen’s
effect size standards for regression analysis is as follows: R2>.02 - small effect size, R2>.13 moderate effect size, and R2>.26 - large effect size. Kotrlik and Williams (2003) said that if the
R2 does not meet the standard of even a small effect size, then it would have low practical
significance. Thus, if the R2<.02, the researcher considered the effect size to be of low practical
significance.
The researcher used a single regression model for each GEE as well as each individual
domain of the GEE’s. Previous studies have shown that special education students are more
likely to be found in CTE programs such as agriscience education (Elliot et. al. 2005). Since
special education students have been shown to be significantly associated with lower
standardized test scores and are predominately found in CTE programs, they were removed from
this part of the analysis.
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CHAPTER IV: FINDINGS
The purpose of this chapter is to present the data and explain the findings of the project.
The findings are presented according to the objectives of the study.
Research Objective 1
Research Objective 1 was to describe 10th and 11th grade high school students in
Louisiana completing the respective portions of Louisiana Educational Assessment Program
Graduate Exit Exams on the following characteristics:
a.

age,

b.

grade level,

c.

gender,

d.

ethnicity,

e.

504 status,

f.

socioeconomic status, and

g.

agriscience education student or non-agriscience education student.

The demographic information analyzed was derived from the pre-coded document label from the
Louisiana Educational Assessment Program Graduate Exit Exam (GEE) answer document.
Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
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After the special education students were removed, there were 80,401 valid scores in the
database. The mean age of the students taking all portions of the GEE was 17.03 years of age.
Slightly more than half of all students tested were in the 10th grade with a total of 43,255 students
(53.80%) in this category. Since only 10th and 11th grade scores were examined, the remainder of
the students were in the 11th grade (see Table 1). There were 43,541 females (54.20%) compared
to 36,860 males (45.80%) in the total population.
A total of five ethnic groups were represented in the total population. These 5 ethnic
groups are not representative of the state population. Louisiana has a large private high school
system which charges its students tuition to attend. This increases the proportion of
economically disadvantaged students in the public high schools. The two largest groups by
ethnicity were Caucasians (n = 43,671, 54.30%) and African-Americans (n = 33,206, 41.30%).
The next category described students on their educational status. Students with a 504
classification are regular education students who are provided specific educational
accommodations, such as tests read aloud, use of calculators permitted, etc. Students with a 504
classification are considered academically disadvantaged (Louisiana Department of Education,
2005). This group was a small portion of the overall population with 2,010 students (2.50%)
being classified as 504. The remainder of the students did not hold a 504 classification (see
Table 1). Students were also described by the variable socioeconomic status. This variable was
measured by free/reduced/full lunch program status. Families have the opportunity to apply for
this program at the beginning of the school year when an application is sent home with the
student. The application is completed by the parents/guardian and returned to the school. This
application determines the student’s classification and is reported to LDE. The majority of
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students in this population (n = 45,800, 57.00%) paid full lunch price. The remainder of the
population received either reduced price or free lunch benefits.
The final variable used to describe this population was whether or not students were
identified as an agriscience education student or non-agriscience education student. Students
who have taken at least Agriscience I & II were defined as an agriscience education student. The
variable agriscience education student or non-agriscience education student was derived from the
pre-coded document label from the GEE answer sheet. This information was pre-coded on the
students answer document based on the students’ five year plan of course work. There were
2,788 (3.50%) students taking the mathematics and English Language Arts sections of the GEE
that were identified as agriscience education students while 2,491 students taking the science and
social studies sections of the GEE were identified as agriscience education students. The
remainder of the population was identified as non-agriscience education students (see Table 1).
Research Objective 2
Research objective 2 was to describe academic achievement of Louisiana 10th and 11th
grade high school students as measured by scores on the science, social studies, English, and
mathematics portions of the LEAP 21 Graduate Exit Exams. Each of the GEE’s is separated into
several subtests, called domains. Students with scores of zero for any single domain of a test
were included in the data analysis. The basis for including these scores in the analysis is many of
the individual domains have very few questions. It is possible for a student to miss all questions
in a domain, yet still have a valid score on the overall subject test. There were no cases of
students with raw scores of zero on all domains of a single subject test.
Special education students were eliminated from this study. These scores were
eliminated to have appropriate comparison groups in the event that one group of students had
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more gifted or mild mentally handicapped students enrolled in them that may skew results.
Previous studies have shown that academically disadvantaged students score lower on
standardized tests and are disproportionately found in Career and Technical Education (CTE)
programs such as agriscience education (Elliot et al., 2005).
Table 1. Description of 10th and 11th grade students taking the Louisiana Educational Assessment
Program Graduate Exit Exam
#

%

10 th Grade
11 th Grade

43,255
37,146

53.80
46.20

Male
Female

36,860
43,541

45.80
54.20

African-American
Asian
Caucasian
Hispanic
Native American

33,206
1,554
43,671
1,453
517

41.30
1.93
54.32
1.81
.64

504 Classification
No 504 Classification

2,010
78,391

2.50
97.50

Free Lunch
Reduced Price Lunch
Full Price Lunch

28,966
5,635
45,800

36.00
7.00
57.00

Agriscience Education I a
Non-Agriscience Education I

2,788
77,613

3.50
96.50

Variable
Age

m
17.03

sd
.87

min
14

max
21

Agriscience education II b
2,491
3.10
Non-Agriscience Education II
77,910
96.90
Note. n = 80,401. Graduate Exit Exam scores from the 2004-2005 school year.
a
Agriscience education I are students identified as agriscience education students taking mathematics and English
Language Arts Graduate Exit Exams. Agriscience education II are students identified as agriscience education
students taking science and social studies Graduate Exit Exams.

The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma.
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The remaining data was analyzed using descriptive statistics to describe the subjects’
achievement level on the GEE based on the following scores:
a.

scaled GEE science score,

b.

scaled GEE science domain scores,

c.

scaled GEE social studies score,

d.

scaled GEE social studies domain scores,

e.

scaled GEE English score,

f.

scaled GEE English domain scores,

g.

scaled GEE mathematics score and,

h.

scaled GEE mathematics domain scores.

The statistics used included mean, standard deviation, minimum, and maximum.
The Louisiana Department of Education classifies the scaled scores of all students taking
the GEE’s into one of five categories. These five categories are Unsatisfactory, Approaching
Basic, Basic, Mastery, and Advanced. Students must attain at least the Approaching Basic level
of achievement to pass each particular graduate exit exam. The minimum scaled scores to
achieve the Approaching Basic level of achievement for each of the GEE’s is: science = 267.00,
social studies = 275.00, ELA = 270.00, and mathematics = 286.00 (Louisiana Department of
Education, 2005).
Science Achievement of All Students on the 2005 GEE
The first scores examined in the data analysis were the scaled scores for the total science
GEE. There were 36,206 valid science scores in the data set. The highest possible scaled score
on the science GEE was 500. The lowest possible scaled score was 100. The mean scaled score
of all students on the total science exam was 310.03. There were 5,728 students (15.82%) that
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did not attain at least the Approaching Basic level of Achievement on the science GEE (see
Table 2).
Table 2.

Achievement Levels of All Students on the Science Portion of the 2005 Louisiana
Educational Assessment Program Graduate Exit Exam

Science Achievement Level
#
%
Unsatisfactory
5,728
15.82
Approaching Basic
8,909
24.61
Basic
14,376
39.71
Mastery
5,762
15.91
Advanced
1,431
3.95
Note. n = 36,206. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005. Student must attain at least the Approaching Basic level to pass the Science Graduate Exit Exam.

The science portion of the GEE has five domains. These domain areas are science as
inquiry, physical science, life science, earth and space science, and science and the environment.
The mean raw score of all students on the life science domain was 8.95 with a maximum raw
score of 12. The maximum raw score on the science as inquiry domain was 14. The mean raw
score of all students on the science as inquiry domain was 8.41. The mean raw score of all
students on the physical science domain was 8.10 with a maximum raw score of 16. The
maximum raw score on the earth and space science domain was eight while the mean raw score
of all students on the earth and space science domain was 4.83. The maximum raw score on the
science and the environment domain was eight while the mean raw score of all students on the
science and the environment domain was 4.77 (see Table 3).
Table 3.

Mean Scores of All Students on the Science Portion of the 2005 Louisiana
Educational Assessment Program Graduate Exit Exam

Test
m
sd
min
max
Total Science
310.03
48.64
100
500
Life Science
8.95
2.07
0
12
Science as Inquiry
8.41
2.56
0
14
Physical Science
8.10
2.82
0
16
Earth and Space Science
4.83
1.59
0
8
Science and the Environment
4.77
1.58
0
8
Note. n = 36,206. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005.
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Social Studies Achievement of All Students on the 2005 GEE
The next scores examined in the data analysis were the scaled scores for the total social
studies GEE. There were 36,170 valid social studies scores in the data set. The maximum scaled
score on the total social studies GEE was 500. The lowest possible scaled score was 100. There
were 5,699 students (15.76%) that did not attain at least the Approaching Basic level of
Achievement on the social studies GEE (see Table 4).
Table 4.

Achievement Levels of All Students on the Social Studies Portion of the 2005
Louisiana Educational Assessment Program Graduate Exit Exam

Social Studies Achievement Level
#
%
Unsatisfactory
5,699
15.76
Approaching Basic
7,854
21.71
Basic
18,642
51.54
Mastery
3,620
10.01
Advanced
355
0.98
Note. n = 36,170. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005. Student must attain at least the Approaching Basic level to pass the Social Studies Graduate Exit
Exam.

The mean scaled score of all students on the total social studies exam was 305.54. The
social studies portion of the GEE has four domains. These domain areas are geography, civics,
economics, and history. The history domain had a maximum raw score of 28. The mean raw
score of all students on the history domain was 16.99. The mean raw score of all students on the
economics domain was 10.86 with a maximum raw score of 16. The maximum raw score on the
civics domain was 19. The mean raw score of all students on the civics domain was 10.62. The
geography domain has a maximum raw score of 13. The mean raw score of all students on the
geography domain was 8.92 (see Table 5).
English Language Arts Achievement of All Students on the 2005 GEE
The third set of scores examined in the data analysis was the total English language arts
(ELA) GEE. There were 40,173 valid ELA scores in the data set. The maximum scaled score on
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the ELA GEE was 500. The lowest possible scaled score was 100. There were 4,993 students
(12.43%) that did not attain at least the Approaching Basic level of Achievement on the ELA
GEE (see Table 6).
Table 5.

Mean Scores of All Students on the Social Studies Portion of the 2005 Louisiana
Educational Assessment Program Graduate Exit Exam

Test
m
sd
min
max
Total Social Studies
305.54
33.28
100
500
History
16.99
4.67
0
28
Economics
10.86
2.62
0
16
Civics
10.62
3.41
0
19
Geography
8.92
2.47
0
13
Note. n = 36,170. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005.

Table 6.

Achievement Levels of All Students on the English Language Arts Portion of the
2005 Louisiana Educational Assessment Program Graduate Exit Exam

English Language Arts Achievement Level
#
%
Unsatisfactory
4,993
12.43
Approaching Basic
9,369
23.32
Basic
18,321
45.61
Mastery
6,927
17.24
Advanced
563
1.40
Note. n = 40,173. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005. Student must attain at least the Approaching Basic level to pass the English Language Arts
Graduate Exit Exam.

The data had a mean scaled score of 311.94 on the total ELA GEE. The ELA portion of the
GEE has six domains. These domain areas are read, comprehend, and respond; write
competently; use conventions of language; locate, select, synthesize information; read, analyze,
and respond to literature; and apply reasoning and problem solving skills. The maximum score
on the apply reasoning and problem solving skills was 18. The mean raw score of all students on
this domain was 11.93. The maximum raw score on the use conventions of language domain
was 12. The mean raw score of all students on this domain was 8.88. The maximum raw score
on the locate, select, and synthesize information was nine. The mean raw score of all students on
this domain was 6.35. The maximum raw score on the read, comprehend, and respond domain
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was 10. The mean raw score all students on this domain was 6.26. The maximum raw score on
the read, analyze, and respond to literature domain was 12. The mean raw score of all students
on the read, analyze, and respond to literature domain was 5.90. The maximum raw score on the
write competently domain was eight. The mean score of all students on the write competently
domain was 5.35 (see Table 7).
Table 7.

Mean Scores of All Students on the English Language Arts Portion of the 2005
Louisiana Educational Assessment Program Graduate Exit Exam

Test
m
sd
min
max
Total English Language Arts
311.94
38.98
100
500
Apply Reasoning and Problem Solving Skills
11.93
2.94
0
18
Use Conventions of Language
8.88
2.08
0
12
Locate, Select, and Synthesize Information
6.35
1.63
0
9
Read, Comprehend, and Respond
6.26
1.88
0
10
Read, Analyze, and Respond to Literature
5.90
1.94
0
12
W rite Competently
5.35
1.18
0
8
Note. n = 40,173. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005.

Mathematics Achievement of All Students on the 2005 GEE
The final set of scores examined in the data analysis were the scaled mathematics exam
scores. There were 41,156 valid mathematics scores in the data set. The maximum scaled score
on the mathematics GEE was 500. The lowest possible scaled score was 100. There were 9,513
students (23.11%) that did not attain at least the Approaching Basic level of Achievement on the
mathematics GEE (see Table 8).
Table 8.

Achievement Levels of All Students on the Mathematics Portion of the 2005
Louisiana Educational Assessment Program Graduate Exit Exam

Social Studies Achievement Level
#
%
Unsatisfactory
9,513
23.11
Approaching Basic
5,872
14.27
Basic
15,922
38.69
Mastery
6,850
16.64
Advanced
2,999
7.29
Note. n = 41,156. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005. Student must attain at least the Approaching Basic level to pass the Mathematics Graduate Exit
Exam.
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The mean scaled score of all students on the mathematics GEE was 314.91. The
mathematics portion of the GEE has six domains. These domain areas are numbers and number
relations, algebra, measurement, geometry, data analysis, and patterns relations and functions.
The maximum raw score on the data analysis domain was 16. The scaled score of all students on
this domain was 10.69. The maximum raw score on the patterns, relations, and functions domain
was 16. The mean raw score of all students on the patterns, relations, and functions domain was
9.60. The maximum raw score on the geometry domain was 16. The mean raw score of all
students on this domain was 8.48. The maximum raw score on the algebra domain was nine.
The mean raw score of all students on this domain was 6.29. The maximum raw score on the
measurement domain was nine. The mean raw score of all students on the measurement domain
was 5.43. The maximum raw score on the numbers and number relations domain was 10. The
mean raw score of all students on the numbers and number relations domain was 5.32 (see Table
9).
Table 9.

Mean Scores of All Students on the Mathematics Portion of the 2005 Louisiana
Educational Assessment Program Graduate Exit Exam

Test
m
sd
min
max
Total Mathematics
314.91
47.64
100
500
Data Analysis
10.69
3.00
0
16
Patterns, Relations, and Functions
9.60
3.44
0
16
Geometry
8.48
3.26
0
16
Algebra
6.29
2.12
0
9
Measurement
5.43
2.08
0
9
Numbers and Number Relations
5.32
2.73
0
10
Note. n = 41,156. Graduate Exit Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of
Education, 2005.

Research Objective 3
The third research objective was to compare achievement, as measured by scores on the
science, social studies, English language arts (ELA), and mathematics portions of the LEAP 21
Graduate Exit Exams of Louisiana 10th and 11th grade high school students by whether or not
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they are identified as an agriscience education student. The researcher acknowledges that these
two groups of high school students are not similar and that this is a limitation of the study.
Students with scores of zero for any single domain of a test were included in the data
analysis. The basis for including these scores in the analysis is many of the individual domains
have very few questions. It is possible for a student to miss all questions in a domain, yet still
have a valid score on the overall subject test. There were no cases of students with raw scores of
zero on all domains of a single subject test.
Special education students were eliminated from this study. These scores were eliminated
to have appropriate comparison groups in the event that one group of students had more gifted or
mild mentally handicapped students enrolled in them that may skew results. Previous studies
have shown that academically disadvantaged students score lower on standardized tests and are
disproportionately found in Career and Technical Education (CTE) programs such as agriscience
education (Elliot et al., 2005). The data did not distinguish between students who had multiple
disabilities from those who had only one disability. The data only indicated a special education
student’s primary exceptionality. It is possible that some of these students had multiple
disabilities, any of which could have affected their performance on the GEE’s. There was no
way to determine if multiple disabilities had more of an effect on student performance than a
single disability. For these reasons, scores from students who were identified as special
education students were removed for this analysis.
The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma.
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The remaining data was analyzed using comparative statistics to compare the agriscience
education student scores to the non-agriscience education student scores. These comparisons
utilized t-test procedures with an alpha level set a’ priori at 0.05. Cohen’s d was computed on
scores that are statistically significantly different to measure effect size and interpreted using
Cohen’s (1988) effect size descriptors for two independent groups.
The researcher followed the standards developed by Cohen (1988) for interpreting effect
size in two independent groups. Cohen’s effect size standards for two independent groups are as
follows: Cohen’s d = .20 corresponds to small effect size, Cohen’s d = .50 corresponds to
moderate effect size, and Cohen’s d = .80 corresponds to large effect size. Kotrlik and Williams
(2003) said that if Cohen’s d does not meet the standard of even a small effect size then any
differences found would have low practical significance. Thus, if Cohen’s d < .20, the researcher
considered the effect size to be of low practical significance.
Comparison of Science Scores Between Agriculture and Non-Agriculture Students
The data was broken into several categories for analysis of this objective. Students taking
the science portion of the GEE were categorized into either the agriscience education population
(Group 1) (n = 2,485, 6.90%) or the non-agriscience education population (Group 2) (n = 33,721,
93.10%). The variable agriscience education student or non-agriscience education student was
derived from the pre-coded document label from the GEE answer sheet. This information was
pre-coded on the students answer document based on the students’ five year plan of course work.
Each student identified as an agriscience student had completed at least Agriscience I and was
currently enrolled in Agriscience II. The two study groups were then compared on their scaled
science scores and each of the five science domain scores.
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When examining the total science achievement of the two groups, the researcher utilized
the independent t-test procedure to compare the mean scaled scores as well as the mean raw
scores of each of the five science domain scores. Although the agriscience education students
had higher mean scores on the total science test and on four of the five science domains, when
statistical comparisons were made, no significant differences were found in the total science
score or in two of the five science domains. The agriscience education students had a statistically
significantly higher mean raw score (m = 5.00) than the non-agriscience education students (m =
4.82) on the earth and space science domain (t = -5.65, p < .001). The agriscience education
students also had higher mean scores (m = 4.86) than the non-agriscience students (m = 4.77) on
the science and the environment domain (t = -2.96, p = .003). The non-agriscience education
students had a statistically significantly higher mean raw score (m = 8.12) than the agriscience
education students (m = 7.80) on physical science domain (t = 6.01, p < .001). Although
statistical differences existed between agriscience education students and non-agriscience
education students on the physical science, earth and space science, and science and the
environment domains, Cohen’s d revealed an effect size of low practical significance in each of
these areas (see Table 10).
Comparison of Social Studies Scores between Agriculture and Non-Agriculture Students
Students taking the social studies portion of the GEE were categorized into either the
agriscience education population (Group 1) (n = 2,483, 6.90%) or the non-agriscience education
population (Group 2) (n = 33,687, 93.10%). The variable agriscience education student or nonagriscience education student was derived from the pre-coded document label from the GEE
answer sheet. This information was pre-coded on the students answer document based on the
students’ five year plan of course work. Each student identified as an agriscience student had
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completed at least Agriscience I and was currently enrolled in Agriscience II. The two study
groups were then compared on their scaled social studies scores and each of the four social
studies domain scores.
Table 10. Comparison of Mean Scores Between Agriscience and Non-Agriscience Students on
the Science Portion of Louisiana Educational Assessment Program Graduate Exit
Exam
Agriscience
Non-Agriscience
education
education Students
Test
t
df
P
db
Students
m
sd
m
sd
Science
310.31 42.83
310.01
49.04
-.33 2,985.10
.740
Science as Inquiry
8.50
2.46
8.40
2.56
-1.87 2,895.98
.061
Physical Science
7.80
2.55
8.12
2.84
6.01 2,957.29 <.001 a -.12
Life Science
9.02
1.92
8.95
2.08
-1.78 2,932.43
.075
Earth and Space Science
5.00
1.51
4.82
1.59
-5.65 2,909.92 <.001 a
.11
Science and the Environment
4.86
1.47
4.77
1.59
-2.96 2,928.13
.003 a
.06
Note. Agriscience education n = 2,485. Non-Agriscience education n = 33,721. Graduate Exit Exam scores from the
2004-2005 school year. Source: Louisiana Dept. of Education, 2005.
a
Non-agriscience education students had statistically significantly higher scores on Physical Science domain.
Agriscience education students had statistically significantly higher scores on the Earth and Space Science and the
Science and the Environment domains. bAlthough there were statistically significant differences in the mean scores
between agriscience education and non-agriscience education students, Cohen’s d revealed an effect size of low
practical significance.

When examining the total social studies achievement of the two groups, the researcher
utilized the independent t-test procedure to compare the mean scaled scores as well as the mean
raw scores of each of the four social studies domain scores. When comparisons were made,
significant differences were found in all categories. Non-agriscience education students scored
statistically significantly higher (m = 305.66) than the agriscience education students (m =
303.95) on the total social studies GEE (t = 2.78, p = .006). Non-agriscience students had a
mean raw score of 10.64 compared to a mean raw score of 10.27 by the agriscience students on
the civics domain (t = 5.35, p<.001). Non-agriscience students had higher mean raw scores (m =
10.87) than agriscience students (m = 10.66) on the economics domain (t = 4.17, p <.001). Nonagriscience students also had a higher mean raw score (m = 17.01) than the agriscience students
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(m = 16.71) on the history domain (t = 3.30, p = .001). The agriscience students had a higher
mean raw score (m = 9.21) than the non-agriscience students (m = 8.90) on the geography
domain (t = -6.37, p <.001). Although there were statistically significant differences between the
groups on the total social studies GEE and the geography, civics, economics, and history
domains, Cohen’s d revealed an effect size of low practical significance in each of these areas
(see Table 11).

Table 11. Comparison of Mean Scores Between Agriscience and Non-Agriscience Students on
the Social Studies Portion of Louisiana Educational Assessment Program Graduate
Exit Exam

Agriscience
Non-Agriscience
Education Students
Education Students
t
df
Pa
db
m
sd
m
sd
Social Studies 303.95
29.26
305.66
33.56
2.78
2,984.48
.006
-.05
Geography
9.21
2.28
8.90
2.48
-6.37
2,933.03
<.001
.13
Civics
10.27
3.29
10.64
3.42
5.35
2,889.67
<.001
-.11
Economics
10.66
2.53
10.87
2.62
4.17
2,891.28
<.001
-.09
History
16.71
4.27
17.01
4.70
3.30
2,942.11
.001
-.07
Note. Agriscience education n = 2,483. Non-Agriscience education n = 33,687. Graduate Exit Exam scores from the
2004-2005 school year. Source: Louisiana Dept. of Education, 2005.
a
Non-agriscience education students had statistically significantly higher scores on the Total Social Studies, Civics,
Economics, and History domains. Agriscience education students had statistically significantly higher scores on the
Geography domain. bAlthough there were statistically significant differences in the mean scores between agriscience
education and non-agriscience education students, Cohen’s d revealed an effect size of low practical significance.
Test

Comparison of ELA Scores Between Agriculture and Non-Agriculture Students
Students taking the English portion of the GEE were categorized into either the agriscience
education population (Group 1) (n = 2,701, 6.70%) or the non-agriscience education population
(Group 2) (n = 37,472, 93.30%). The variable agriscience education student or non-agriscience
education student was derived from the pre-coded document label from the GEE answer sheet.
This information was pre-coded on the students answer document based on the students’ five
year plan of course work. Each student identified as an agriscience student had completed at
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least Agriscience I and was currently enrolled in Agriscience II. The two study groups were then
compared on their total scaled English scores and each of the six English domains.
When examining the total English achievement of the two groups, the researcher utilized
the independent t-test procedure to compare the mean scaled scores as well as the mean raw
scores of each of the six English standards. When comparisons were made, significant
differences were found in all categories, with the non-agriscience education students scoring
statistically significantly higher mean scores in every category. Non-agriscience students had
higher mean scores (m = 312.44) than agriscience students (m = 305.08) on the total ELA exam (t
= 10.78, p<.001). Non-agriscience students had higher mean scores (m = 6.27) than agriscience
students (m = 6.15) on the read, comprehend, and respond domain (t = 3.23, p =.001). Nonagriscience students had higher mean scores (m = 5.36) than agriscience students (m = 5.23) on
the write competently domain (t = 5.68, p<.001). Non-agriscience students had higher mean
scores (m = 8.90) than agriscience students (m = 8.55) on the use conventions of language
domain (t = 8.62, p<.001). Non-agriscience students had higher mean scores (m = 6.37) than
agriscience students (m = 6.11) on the locate, select, and synthesize information domain (t =
8.44, p<.001). Non-agriscience students had higher mean scores (m = 5.93) than agriscience
students (m = 5.49) on the read, analyze, and respond to literature domain (t = 11.85, p<.001).
Non-agriscience students had higher mean scores (m = 11.95) than agriscience students (m =
11.65) on the apply reasoning and problem solving skills (t = 5.20, p<.001). Although there were
statistically significant differences between the groups on all areas of the ELA exam, Cohen’s d
revealed effect sizes of low practical significance in all areas except the read, analyze, and
respond to literature domain, which had a small effect size (see Table 12).
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Table 12. Comparison of Mean Scores Between Agriscience and Non-Agriscience Students on
the English Language Arts Portion of Louisiana Educational Assessment Program
Graduate Exit Exam
Agriscience
Non-Agriscience
education
education
Test
t
df
Pa
db
Students
Students
m
sd
m
sd
English Language Arts
305.08
33.87 312.44
39.27 10.78 3,246.42 <.001 -.02
Read, Comprehend, Respond
6.15
1.77
6.27
1.88
3.23 3,155.00 .001 -.06
W rite Competently
5.23
1.13
5.36
1.18
5.68 3,144.96 <.001 -.11
Use Conventions of Language
8.55
2.01
8.90
2.08
8.62 3,135.38 <.001 -.17
Locate, Select, Synthesize Information
6.11
1.53
6.37
1.64
8.44 3,162.76 <.001 -.16
Read, Analyze, Respond to Literature
5.49
1.83
5.93
1.95 11.85 3,157.67 <.001 -.23
Apply Reasoning and Problem Solving Skills 11.65
2.84
11.95
2.95
5.20 40,171.00 <.001 -.11
Note. Agriscience education n = 2,701. Non-Agriscience education n = 37,472. Graduate Exit Exam scores from the
2004-2005 school year. Source: Louisiana Dept. of Education, 2005.
a
Non-agriscience education students had statistically significantly higher scores on the Total English Language Arts
Exam and on each of the domains. b Although there were statistically significant differences in the mean scores
between agriscience education and non-agriscience education students, Cohen’s d revealed an effect size of low
practical significance in all areas except the read, analyze, and respond to literature domain, which had a small effect
size.

Comparison of Mathematics Scores Between Agriculture and Non-Agriculture Students
Students taking the mathematics portion of the GEE were categorized into either the
agriscience education population (Group 1) (n = 2,720, 6.60%) or the non-agriscience education
population (Group 2) (n = 38,436, 93.40%). The variable agriscience education student or nonagriscience education student was derived from the pre-coded document label from the GEE
answer sheet. This information was pre-coded on the students answer document based on the
students’ five year plan of course work. Each student identified as an agriscience student had
completed at least Agriscience I and was currently enrolled in Agriscience II. The two study
groups were then compared on their total scaled mathematics scores and each of the six
mathematics domains.
When examining the total Mathematics achievement of the two groups, the researcher
utilized the independent t-test procedure to compare the mean scaled scores as well as the mean
raw scores of each of the six Mathematics domains. When comparisons were made, significant
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differences were found in most categories. Agriscience education students had statistically
significantly higher mean scores (m = 317.48) than the non-agriscience education students (m =
314.73) on the total mathematics exam (t = -3.49, p<.001). The agriscience students had higher
mean raw scores than the non-agriscience students in the other four domains. The agriscience
students had higher mean scores (m = 5.50) than the non-agriscience students (m = 5.30) on the
numbers and number relations domain (t = -3.95, p<.001). The agriscience students had higher
mean scores (m = 5.65) than the non-agriscience students (m = 5.42) on the measurement domain
(t = -5.99, p<.001). The agriscience students had higher mean scores (m = 8.74) than the nonagriscience students (m = 8.46) on the geometry domain (t = -4.67, p<.001). The agriscience
students had higher mean scores (m = 10.83) than the non-agriscience students (m = 10.68) on
the data analysis domain (t = -2.68, p = .007). There were no statistically significant differences
between the two populations on the algebra or the patterns, relations, and functions domains.
Although there were statistically significant differences between the groups on the total
mathematics GEE and many of the mathematics domains, Cohen’s d revealed an effect size of
low practical significance in each of these areas (see Table 13).
Research Objective 4
Research Objective 4 sought to determine if selected variables explain significant portions
of the variance in Louisiana 10th and 11th grade high school student achievement as measured by
scores on the science, social studies, English, and mathematics portions of the LEAP 21 Graduate
Exit Exams.
Students with scores of zero for any single domain of a test were included in the data
analysis. The basis for including these scores in the analysis is many of the individual domains
have very few questions. It is possible for a student to miss all questions in a domain, yet still
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have a valid score on the overall subject test. There were no cases of students with raw scores of
zero on all domains of a single subject test.

Table 13. Comparison of Mean Scores Between Agriscience and Non-Agriscience Students on
the Mathematics Portion of Louisiana Educational Assessment Program Graduate
Exit Exam

Non-Agriscience
education
Test
t
df
P
db
Students
m
sd
m
sd
Mathematics
317.48
39.19 314.73
48.17
-3.49
3,328.78 <.001 a
.06
Numbers and Number Relations
5.50
2.53
5.30
2.74
-3.95
3,187.11 <.001 a
.08
Algebra
6.26
1.97
6.29
2.13
0.73
3,185.19
.464
Measurement
5.65
1.91
5.42
2.09
-5.99
3,197.08 <.001 a
.11
Geometry
8.74
2.96
8.46
3.28
-4.67
3,211.45 <.001 a
.09
Data Analysis
10.83
2.74
10.68
3.02
-2.68
3,203.43
.007 a
.05
Patterns, Relations, and Functions
9.49
3.17
9.61
3.46
1.91
3,196.46
.056
Note. Agriscience education Students n = 2,720. Non-Agriscience education Students n = 38,436. Graduate Exit
Exam scores from the 2004-2005 school year. Source: Louisiana Dept. of Education, 2005.
a
Agriscience education students had statistically significantly higher scores on the total mathematics exam and on
the numbers and number relations, measurement, geometry, and data analysis domains. b Although there were
statistically significant differences in the mean scores between agriscience education and non-agriscience education
students, Cohen’s d revealed an effect size of low practical significance.
Agriscience
education Students

Special education students were eliminated from this study. These scores were eliminated
to have appropriate comparison groups in the event that one group of students had more gifted or
mild mentally handicapped students enrolled in them that may skew results. Previous studies
have shown that academically disadvantaged students score lower on standardized tests and are
disproportionately found in Career and Technical Education (CTE) programs such as agriscience
education (Elliot et al., 2005). The data did not distinguish between students who had multiple
disabilities from those who had only one disability. The data only indicated a special education
student’s primary exceptionality. It is possible that some of these students had multiple
disabilities, any of which could have affected their performance on the GEE’s. There was no
way to determine if multiple disabilities had more of an effect on student performance than a
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single disability. For these reasons, scores from students who were identified as special
education students were removed for this analysis.
The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma.
Multiple regression analysis was used to achieve this objective. This procedure explored
the amount of variance in the dependent variables (GEE test scores) explained by the
independent variables entered into the model. Seven potential explanatory variables were
identified for use in this analysis. The potential explanatory variables are age, grade, gender,
ethnicity, 504 status, socioeconomic status (SES), and agriscience education or non-agriscience
education student. The variable ethnicity was recoded for the regression analysis to coincide
with the five ethnicities found on the pre-coded labels of the GEE answer document. The five
ethnicities were Native American, Asian, African American, Hispanic, and Caucasian. The
dependent variable was the student scores on each section of the LEAP 21 Graduate Exit Exam.
The alpha level was set a’ priori at 0.05. Cohen’s d was computed to measure effect size
and interpreted using Cohen’s (1988) effect size descriptors. The researcher followed the
standards developed by Cohen (1988) for interpreting effect size in multiple regression analysis.
Cohen’s effect size standards for regression analysis are as follows: R2 >.02 - small effect size,
R2 >.13 - moderate effect size, and R2 >.26 - large effect size. Kotrlik and Williams (2003) said
that if the R2 does not meet the standard of even a small effect size, then it would have low
practical significance. Thus, if the R2<.02, the researcher considered the effect size to be of low
practical significance.
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Pearson product-moment correlation coefficients were used to measure the relationship
between the potential explanatory variables and the dependent variable. The results were
interpreted utilizing the following descriptors proposed by Davis (1971): .70 or higher indicates a
very strong association; .50 to .69 indicates a substantial association; .30 to .49 indicates a
moderate association; .10 to .29 indicates a low association; and less than .10 indicates a
negligible association. Potential explanatory variables with an r value at or above the 0.10 level
were entered into the regression.
The researcher tested for multicollinearity between ethnicity African American and
ethnicity Caucasian. The correlation between ethnicity African American and ethnicity
Caucasian was -.915. This lead the researcher to check for multicollinearity between ethnicity
African American and ethnicity Caucasian in each regression. The researcher examined the
tolerance and variance inflation factors. The tolerance was found to be below .19 in each
regression. The VIF was found to be above 5.3 in every regression. Correlations above .90 is an
indication of multicollinearity (Hair et al., 2006). Hair et al. (2006) go on to state “The two most
common measures for assessing both pairwise and multiple variable collinearity are tolerance
and its inverse, the variance inflation factor” (p. 227). “Moreover, a multiple correlation of .9
between one independent variable and all others ...would result in a tolerance value of .19. Thus
any variables with tolerance value below .19 (or above a VIF of 5.3) would have a correlation of
more than .90" (p.230)”.
Since multicollinearity was found to exist between ethnicity African American and
ethnicity Caucasian, the research eliminated one of them in each instance that they were both
correlated with the independent variable at or above .10. The researcher chose to retain
whichever was more strongly correlated with the independent variable.
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The variables which were identified using the Pearson product-moment correlations were
then entered into the model as a block and the multiple regression analysis (MRA) was run. Then
the variable agriscience education student or non-agriscience education student was entered into
the model using forward regression analysis. The R2 change was examined to determine if
including this variable explained a significant amount of additional variance. Based on Kotrlik
and Williams (2003), if the R2 change <.02 due to the inclusion of agriscience student or nonagriscience student, the researcher considered the effect size to be of low practical significance.
The probability of F to enter the model was set at .05.
For each MRA run by the researcher, SPSS identified possible outliers. These observations
were then examined to see which, if any, demonstrated real uniqueness in comparison with the
remainder of the population and could be considered to be influential observations. Influential
observations are those that have a disproportionate effect on the regression analysis (Hair et al.,
2006). Outliers must demonstrate proof that they are not representative of the population and
that they have a disproportionate effect on the MRA for them to be removed from the analysis
(Hair et al., 2006).
The researcher had a Normal P-Plot of Regression Standardized Residuals and a Scatterplot
done for each MRA. Using the standards set forth by Hair et al. (2006), the researcher examined
the plots. This examination showed the data to be normally distributed with none of the possible
outliers having a disproportionate effect on the regression analysis.
Based on this conclusion, the researcher decided that the possible outliers identified by
SPSS did not demonstrate proof that they were not representative of the population. These
observations did not demonstrate undue influence on the MRA, therefore they were retained for
the analysis.
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Regression Analysis of the Total Scaled Science Score
Analysis of the Pearson product-moment correlations of the total scaled science score
revealed that the independent variables ethnicity Native American, ethnicity Hispanic, ethnicity
Asian, and 504 status were not correlated with the dependent variable at or above the 0.10 level;
therefore, they were not included in the MRA. The Pearson product-moment correlations
revealed that the variable ethnicity African-American (r = -.41, p <.001) was most highly
correlated with the independent variable, scaled score on the total science GEE. Table 14
presents the results of the Pearson product-moment correlations for the total science GEE.

Table 14. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Total Scaled Science Score of the Louisiana Educational
Assessment Program Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
.01
.091
Hispanic
-.02
.002
Asian
.04
<.001
Status 504
-.07
<.001
Gender
-.13
<.001
Grade
.16
<.001
Age
-.18
<.001
SES
.31
<.001
Caucasian a
.40
<.001
African-American
-.41
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience student or non-agriscience student was incorporate into model 2
using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
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in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 2006).
The remaining predictor values were entered into the MRA as a block. Gender, grade, age,
SES, and ethnicity African-American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. These
five variables explained 23.80% of the variance in the dependent variable total scaled science
score. The forward method was then used to enter the variable agriscience education student or
non-agriscience education student into the model. The inclusion of this variable resulted in an
additional 0.30% explanation of variance in the dependent variable. Even though the inclusion
of this variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 15).
Table 15. Comparison Models for the Multiple Regression Analysis of the Total Scaled Science
Score of the Louisiana Educational Assessment Program Graduate Exit Exam
Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.488

.238

.238

42.45

.238

2,265.23

<.001

2b

.491

.241

.241

42.38

.003

120.37

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in total scaled science
scores.
a
Model includes gender, grade, age, socioeconomic status, and ethnicity African-American as independent variables.
Scaled science score is the dependent variable. bModel includes gender, grade, age, socioeconomic status, ethnicity
African-American, and agriscience education student or non-agriscience student as independent variables. Scaled
science score is the dependent variable.

The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on overall science GEE. The variable
grade enters the model with a positive beta value suggesting that students who remain “on track”
for graduation and take the science GEE as an 11th grade student tended to have higher science
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achievement as opposed to students who are retained in the 10th grade and take the science GEE
as a sophomore.
The entry of the variable gender with a positive beta value suggests males tended to achieve
higher scores on the science GEE than females. This supports the findings of Hedges and Newell
(1995) that males outperform females in science achievement.
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher science achievement than students with lower
SES.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower science achievement than their non-African
American counterparts. This supports the findings of numerous other research studies (DelgadoGaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989,
1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele
& Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score lower than
non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher science achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 15 and 16).
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Table 16. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Total Scaled Science Score of the Louisiana Educational
Assessment Program Graduate Exit Exam
Unstandardized Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
271.64
12.88
21.08
<.001
Age
-11.94
0.34
-0.16
-35.13
<.001
Grade
24.38
1.01
0.11
24.10
<.001
Gender
-13.39
0.46
-0.14
-29.18
<.001
African American
-33.01
0.52
-0.33
-64.15
<.001
Socioeconomic Status
6.55
0.27
0.13
24.24
<.001
Agriscience student
-9.89
0.90
-0.05
-10.97
<.001
Note. Variables coded as follows: Gender - male = 1, female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience student = 0, Non-agriscience student = 1.
Model

The independent variables included in the model were gender, grade, age, SES, ethnicity
African-American, and agriscience student or non-agriscience student with total scaled science
score as the dependent variable. Results of the Oneway analysis of variance (ANOVA) presented
in Table 17 demonstrates that the linear combination of gender, grade, age, SES, ethnicity
African-American, and agriscience student or non-agriscience student explained a significant
portion of the variance of the total scaled science score of the LEAP GEE. The following
standards for interpretation of effect size developed by Cohen (1988) were utilized to interpret
the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate
effect size, and R2 greater than .26 large effect size. The results of the MRA revealed that the
total model (R2=.241) has a moderate effect size according to Cohen’s (1988) guidelines.
Regression Analysis of the Science as Inquiry Domain Score
Analysis of the Pearson product-moment correlations of the science as inquiry domain of
the science GEE revealed that the independent variables ethnicity Native American, ethnicity
Asian, ethnicity Hispanic, 504 status, and gender were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not included in the MRA. The Pearson product69

moment correlations revealed that the variable ethnicity African-American (r = -.38, p <.001)
was most highly correlated with the independent variable, score on the science as inquiry domain
of the science GEE. Table 18 presents the results of the Pearson product-moment correlations for
the science as inquiry domain.
Table 17. Multiple Regression Analysis of the Total Scaled Science Score on the Louisiana
Educational Assessment Program Graduate Exit Exam

Source

SS

df

MS

Regression

20,629,603

6

3,438,267.23

Residual

65,028,013

36,199

1,796.40

F

P

1,913.97

<.001

Total
85,657,616
36,205
Note. Independent variables in the model include gender, grade, age, socioeconomic status, ethnicity AfricanAmerican, and agriscience student or non-agriscience student. The dependent variable was total scaled science score.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.01 and 1.27. The tolerance levels of the variables included
in the model ranged between .79 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 2006).
The remaining predictor values were entered into the MRA as a block. Grade, age, SES,
and ethnicity African-American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The four
variables explained 18.80% of the variance in the dependent variable, score on the science as
inquiry domain. The forward method was then used to enter the variable agriscience education
student or non-agriscience student into the model. The inclusion of this variable resulted in
<.10% additional explanation of variance in the dependent variable. This variable was included
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in the final model because it was statistically significant. Even though the inclusion of this
variable was statistically significant, it was of low practical significance (see Table 19).
Table 18. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Science as Inquiry Domain Score of the Science Graduate Exit
Exam
Variable
r
P
Native American
.01
.091
Agriscience education
.01
.071
Asian
.01
.052
Hispanic
-.02
.001
Status 504
-.06
<.001
Gender
-.07
<.001
Grade
.14
<.001
Age
-.16
<.001
SES
.29
<.001
Caucasian a
.38
<.001
African-American
-.38
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African-American was more strongly
correlated.

The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the science as inquiry domain of the
science GEE. The variable grade enters the model with a positive beta value suggesting that
students who remain “on track” for graduation and take the science GEE as an 11th grade student
tended to have higher scores on the science as inquiry domain as opposed to students who are
retained in the 10th grade and take the science GEE as a sophomore.
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
71

reduced/free lunch prices) tended to have higher science as inquiry achievement than students
with lower SES.
Table 19. Comparison Models for the Multiple Regression Analysis of the Science as Inquiry
Domain Score of the Science Graduate Exit Exam
Change Statistics
2

Adjusted R

2

Model

R

R

SEE

1a

.433

.188

.188

2.30

2b

.434

.188

.188

2.30

2

R Change

F Change

Sig. F Change

.188

2,093.29

<.001

<.001

14.56

<.001

Note. Model 2 was chosen since the inclusion of agriscience student or non-agriscience student in the multiple
regression analysis was statistically significant.
a
Model includes grade, age, socioeconomic status, and ethnicity African-American as independent variables.
Science as inquiry score was the dependent variable. bModel includes grade, age, socioeconomic status, ethnicity
African-American, and agriscience education student or non-agriscience as independent variables. Science as
inquiry was the dependent variable.

The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower scores on the science as inquiry domain
than their non-African American counterparts. This supports the findings of numerous other
research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy,
1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher scores on the science as inquiry
domain than their non-agriscience counterparts. It is important to remember that although the
amount of variance explained by this variable was statistically significant, it was of low practical
significance (see Table 19 and 20).
The independent variables included in the model were grade, age, SES, ethnicity AfricanAmerican, agriscience student or non-agriscience student with science as inquiry domain score as
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the dependent variable. Results of the Oneway analysis of variance (ANOVA) presented in
Table 21 demonstrates that the linear combination of grade, age, SES, ethnicity AfricanAmerican, and agriscience student or non-agriscience student explained a significant portion of
variance in the science as inquiry domain score on the LEAP GEE. The following standards for
interpretation of effect size developed by Cohen (1988) were utilized to interpret the results of
the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate effect size, and
R2 greater than .26 large effect size. The results of the MRA (R2=.188) revealed a moderate
effect size according to Cohen’s (1988) guidelines.
Table 20. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Science as Inquiry Domain Score of the Science Graduate
Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
5.65
.70
8.09
<.001
Age
-0.51
.02
-0.13
-27.67
<.001
Grade
1.05
.06
0.09
19.19
<.001
African American
-1.62
.03
-0.31
-58.01
<.001
Socioeconomic Status
0.34
.02
0.12
22.99
<.001
Agriscience student
-0.18
.05
-0.02
-3.82
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience student = 0, Non-agriscience student = 1.
Model

Regression Analysis of the Physical Science Domain Score
Analysis of the Pearson product-moment correlations of the physical science domain
revealed that the independent variables ethnicity Native American, ethnicity Hispanic, ethnicity
Asian, gender, and 504 status were not correlated with the dependent variable at or above the
0.10 level; therefore, they were not included in the MRA. The Pearson product-moment
correlations revealed that the variable ethnicity African American (r = -.33, p <.001) was most
significantly correlated with the independent variable, the physical science domain score. Table
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22 presents the results of the Pearson product-moment correlations for the score on the physical
science domain.
Table 21. Multiple Regression Analysis of the Science as Inquiry Domain Score on the Science
Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

44,545.72

5

8909.14

192,180.46

36,200

5.31

F

P

1678.17

<.001

Total
236,726.18
36,205
Note. Independent variables in the model include grade, age, socioeconomic status, ethnicity African-American, and
agriscience student or non-agriscience student. The dependent variable was the science as inquiry domain score.

Table 22. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Physical Science Domain Score of Science Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
.01
.312
Hispanic
-.01
.011
Asian
.06
<.001
Gender
.07
<.001
Status 504
-.07
<.001
Grade
.16
<.001
Age
-.18
<.001
SES
.26
<.001
Caucasian a
.31
<.001
African-American
-.33
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.01 and 1.27. The tolerance levels of the variables included
in the model ranged between .76 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
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The remaining predictor values were entered into the MRA as a block. Grade, age, SES,
and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The four
variables explained 15.80% of the variance in the dependent variable, physical science domain
score. The forward method was then used to enter the variable agriscience education student or
non-agriscience education student into the model. The inclusion of this variable resulted in an
additional 0.30% explanation of variance in the dependent variable. Even though the inclusion
of this variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 23).
Table 23. Comparison Models for the Multiple Regression Analysis of the Physical Science
Domain Score of the Science Graduate Exit Exam
Change Statistics
2

R

R

a

.398

.158

2b

.401

.161

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.158

2.59

.158

1,703.99

<.001

.161

2.58

.003

14.56

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the physical science
domain scores.
a
Model includes grade, age, socioeconomic status, and ethnicity African American as independent variables.
Physical science domain score was the dependent variable. bModel includes grade, age, socioeconomic status,
ethnicity African American, and agriscience education student or non-agriscience student as the independent
variables. Physical science domain score was the dependent variable.

The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the physical science domain. The
variable grade enters the model with a positive beta value suggesting that students who remain
“on track” for graduation and take the science GEE as an 11th grade student tended to have higher
achievement in physical science as opposed to students who are retained in the 10th grade and
take the science GEE as a sophomore.
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Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher physical science achievement than students with
lower SES.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower physical science achievement than their
non-African American counterparts. This supports the findings of numerous other research
studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990;
Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher physical science achievement than
their non-agriscience counterparts. It is important to remember that although the amount of
variance explained by this variable was statistically significant, it was of low practical
significance (see Table 23 and 24).
The independent variables included in the model were grade, age, SES, ethnicity African
American, and agriscience student or non-agriscience student with physical science domain score
as the dependent variable. Results of the Oneway analysis of variance (ANOVA) presented in
Table 25 demonstrates that the linear combination of grade, age, SES, ethnicity African
American, and agriscience student or non-agriscience student explained a significant portion of
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the variance in the physical science domain score of the LEAP GEE. The following standards for
interpretation of effect size developed by Cohen (1988) were utilized to interpret the results of
the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate effect size, and
R2 greater than .26 large effect size. The results of the MRA (R2=.161) revealed a moderate
effect size according to Cohen’s (1988) guidelines.
Table 24. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Physical Science Domain Score of the Science Graduate
Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
3.05
.78
3.90
<.001
Age
-0.61
.02
-.15
-29.84
<.001
Grade
1.42
.06
.11
23.14
<.001
African American
-1.49
.03
-.26
-47.38
<.001
Socioeconomic Status
0.37
.02
.12
22.28
<.001
Agriscience student
-0.56
.05
-.05
-10.36
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-Agriscience education student = 1.
Model

Table 25. Multiple Regression Analysis of the Physical Science Domain Score on the Science
Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

F

P

1,388.66

<.001

46,268.42

5

9,253.68

241,227.81

36,200

6.66

Total
287,496.22
36,205
Note. Independent variables in the model include grade, age, socioeconomic status, ethnicity African American, and
agriscience student or non-agriscience student. The dependent variable was physical science domain score.

Regression Analysis of the Life Science Domain Score
Analysis of the Pearson product-moment correlations of the life science domain revealed
that the independent variables ethnicity Native American, ethnicity Hispanic, ethnicity Asian,
and 504 status were not correlated with the dependent variable at or above the 0.10 level;
therefore, they were not included in the MRA. The Pearson product-moment correlations
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revealed that the variable ethnicity African American (r = -.31, p <.001) was most significantly
correlated with the independent variable, life science domain score. Table 26 presents the results
of the Pearson product-moment correlations for the life science domain.
Table 26. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Life Science Domain Score on the Science Graduate Exit Exam
Variable
r
P
Agriscience education
.01
.097
Native American
.01
.086
Hispanic
-.01
.023
Asian
.02
<.001
Status 504
-.05
<.001
Grade
.12
<.001
Gender
-.12
<.001
Age
-.15
<.001
SES
.24
<.001
Caucasian a
.30
<.001
African-American
-.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, gender, age,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 14.40% of the variance in the dependent variable life science domain score.
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The variable agriscience education student or non-agriscience education student was then entered
into the model using the forward method. The inclusion of this variable resulted in an additional
0.10% explanation of variance in the dependent variable. Even though the inclusion of this
variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 27).
Table 27. Comparison Models for the Multiple Regression Analysis of the Life Science Domain
Score of the Science Graduate Exit Exam
Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.380

.144

.144

1.91

.144

1,220.45

<.001

2b

.381

.145

.145

1.91

.001

48.85

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the in the life science
domain scores.
a
Model includes grade, gender, age, socioeconomic status, and ethnicity African American. Life science domain
score was the dependent variable. bModel includes grade, gender, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. Life science domain score was
the dependent variable.

The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the life science domain. The variable
grade enters the model with a positive beta value suggesting that students who remain “on track”
for graduation and take the science GEE as an 11th grade student tended to have higher life
science achievement as opposed to students who are retained in the 10th grade and take the
science GEE as a sophomore.
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
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reduced/free lunch prices) tended to have higher life science achievement than students with
lower SES.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower life science achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher life science achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 27 and 28).
Table 28. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Life Science Domain Score of the Science Graduate Exit
Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
8.72
.58
14.99
<.001
Age
-0.43
.02
-.14
-27.87
<.001
Grade
0.78
.05
.08
16.99
<.001
Gender
-0.53
.02
-.13
-25.43
<.001
African American
-1.06
.02
-.25
-45.48
<.001
Socioeconomic Status
0.21
.01
.09
17.14
<.001
Agriscience education student
-0.28
.04
-.04
-6.99
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model
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The independent variables included in the model were grade, gender, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
life science domain score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 29 demonstrates that the linear combination of grade, gender, age,
SES, ethnicity African American, and agriscience education student or non-agriscience education
student explained a significant portion of the variance in the life science domain score of the
LEAP GEE. The following standards for interpretation of effect size developed by Cohen (1988)
were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size; R2
greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2=.145) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 29. Multiple Regression Analysis of the Life Science Domain Score on the Science
Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

F

P

1,026.52

<.001

22,530.18

6

3,755.03

132,416.23

36199

3.66

Total
154,964.40
36205
Note. Independent variables in the model include grade, gender, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. Life science domain score was
the dependent variable.

Regression Analysis of the Earth and Space Science Domain Score
Analysis of the Pearson product-moment correlations of the earth and space science domain
score revealed that the independent variables ethnicity Hispanic, ethnicity Native American,
ethnicity Asian, 504 status, grade, and age were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.32, p <.001)
was most significantly correlated with the independent variable, score on the earth and space
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science domain. Table 30 presents the results of the Pearson product-moment correlations for the
earth and space science domain score.
Table 30. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Earth and Space Science Domain Score on the Science Graduate
Exit Exam
Variable
r
P
Native American
.01
.086
Hispanic
<-.01
.610
Agriscience education
.03
<.001
Asian
.03
<.001
Status 504
-.04
<.001
Grade
.09
<.001
Age
-.09
<.001
Gender
.17
<.001
SES
.23
<.001
Caucasian a
.31
<.001
African-American
-.32
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.00 and 1.27. The tolerance levels of the variables included
in the model ranged between .79 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, SES, and
ethnicity African American were all entered into the MRA because they each had correlations at
or above 0.10. The probability of F to enter the equation was set at .05. Three variables entered
the model. These three variables explained 13.3% of the variance in the dependent variable earth
and space science domain score. The variable agriscience education student or non-agriscience
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education student was then entered into the model using the forward method. The inclusion of
this variable resulted in an additional 0.10% explanation of variance in the dependent variable.
Even though the inclusion of this variable explained a statistically significant amount of variance,
it was of low practical significance (see Table 31).
Table 31. Comparison Models for the Multiple Regression Analysis of the Earth and Space
Science Domain Score of the Science Graduate Exit Exam
Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.365

.133

.133

1.48

.133

1,858.42

<.001

2b

.366

.134

.134

1.48

.001

32.46

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the earth and space
science domain scores.
a
Model includes gender, socioeconomic status, and ethnicity African American. The dependent variable was score on
the earth and space science domain. bModel includes gender, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was score on the earth
and space science domain.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher earth and space science achievement than
students with lower SES.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower earth and space science achievement than
their non-African American counterparts. This supports the findings of numerous other research
studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990;
Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
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Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher earth and space science
achievement than their non-agriscience counterparts. It is important to remember that although
the amount of variance explained by this variable was statistically significant, it was of low
practical significance (see Table 31 and 32).
Table 32. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Earth and Space Science Domain Score of the Science
Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
5.64
.04
151.14
<.001
Gender
-0.50
.02
-.16
-31.59
<.001
African American
-0.89
.02
-.27
-49.51
<.001
Socioeconomic Status
0.16
.01
.09
16.45
<.001
Agriscience education student
-0.18
.03
-.03
-5.70
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were gender, SES, ethnicity African
American, and agriscience education student or non-agriscience education student with earth and
space science domain score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 33 demonstrates that the linear combination of gender,
SES, ethnicity African American, and agriscience education student or non-agriscience education
student explained a significant portion of the variance in the earth and space science domain
score. The following standards for interpretation of effect size developed by Cohen (1988) were
utilized to interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than
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.13 = moderate effect size, and R2 greater than .26 large effect size. The results of the MRA
(R2=.134) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 33. Multiple Regression Analysis of the Earth and Space Domain Score on the Science
Graduate Exit Exam

Source

SS

df

MS

F

P

1,403.14

<.001

Regression

12,277.00

4

3,069.25

Residual

79,186.73

36,201

2.19

Total
91,463.72
36,205
Note. Independent variables in the model include gender, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. Score on the earth and space science domain
was the dependent variable.

Regression Analysis of the Science and the Environment Domain Score
Analysis of the Pearson product-moment correlations of the science and the environment
revealed that the independent variables ethnicity Asian, ethnicity Native American, ethnicity
Hispanic, and 504 status were not correlated with the dependent variable at or above the 0.10
level; therefore, they were not entered into the MRA. The Pearson product-moment correlations
revealed that the variable ethnicity African American (r = -.31, p <.001) was most significantly
correlated with the independent variable, score on the science and the environment domain.
Table 34 presents the results of the Pearson product-moment correlations for the science and the
environment domain.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
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Table 34. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Science and the Environment Domain Score on the Science
Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Asian
.01
.002
Native American
.01
.002
Hispanic
-.01
.002
Status 504
-.04
<.001
Grade
.10
<.001
Gender
-.11
<.001
Age
-.13
<.001
SES
.22
<.001
Caucasian a
.30
<.001
African-American
-.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The remaining predictor values were entered into the MRA as a block. Grade, gender, age,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 12.80% of the variance in the dependent variable science and environment
domain score. The variable agriscience education student or non-agriscience education student
was then entered into the model using the forward method. The inclusion of this variable
resulted in an additional 0.10% explanation of variance in the dependent variable. Even though
the inclusion of this variable explained a statistically significant amount of variance, it was of
low practical significance (see Table 35).
The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the science and the environment
domain. The variable grade enters the model with a positive beta value suggesting that students
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who remain “on track” for graduation and take the science GEE as an 11th grade student tended to
have higher science and the environment achievement as opposed to students who are retained in
the 10th grade and take the science GEE as a sophomore.
Table 35. Comparison Models for the Multiple Regression Analysis of the Science and the
Environment Domain Score on the Science Graduate Exit Exam
Change Statistics
2

Model

R

R

1a

.358

.128

2b

.359

.129

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.128

1.48

.128

1,065.44

<.001

.129

1.48

.001

31.917

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the science and
environment domain..
a
Model includes grade, gender, age, socioeconomic status, and ethnicity African American. The dependent variable
was score on the science and the environment domain. bModel includes grade, gender, age, socioeconomic status,
ethnicity African American, and agriscience education student or non-agriscience education student. The dependent
variable was science and the environment domain.

The entry of the variable gender with a positive beta value suggests males tended to achieve
higher scores on the science and the environment domain than females. This supports the
findings of Hedges and Newell (1995) that males outperform females in science achievement.
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher science and the environment achievement than
students with lower SES.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower science and the environment achievement
than their non-African American counterparts. This supports the findings of numerous other
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research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy,
1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher science and the environment
achievement than their non-agriscience counterparts. It is important to remember that although
the amount of variance explained by this variable was statistically significant, it was of low
practical significance (see Table 35 and 36).
Table 36. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Science and the Environment Domain Score on the
Science Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
4.85
.45
10.78
<.001
Age
-0.28
.01
-.12
-23.23
<.001
Grade
0.49
.04
.07
13.85
<.001
Gender
-0.37
.02
-.12
-23.15
<.001
African American
-0.82
.02
-.25
-45.65
<.001
Socioeconomic Status
0.13
.01
.08
14.25
<.001
Agriscience education student
-0.18
.03
-.03
-5.65
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, gender, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
science and the environment domain score as the dependent variable. Results of the Oneway
analysis of variance (ANOVA) presented in Table 37 demonstrates that the linear combination of
grade, gender, age, SES, ethnicity African American, and agriscience education student or non-
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agriscience education student explained a significant portion of the variance in the science and
the environment domain score of the LEAP GEE. The following standards for interpretation of
effect size developed by Cohen (1988) were utilized to interpret the results of the MRA: R2
greater than .02 = small effect size; R2 greater than .13 = moderate effect size, and R2 greater than
.26 large effect size. The results of the MRA (R2=.129) revealed a small effect size according to
Cohen’s (1988) guidelines.
Table 37. Multiple Regression Analysis of the Science and the Environment Domain Score on
the Science Graduate Exit Exam
Source

SS

df

MS

F

P

893.94

<.001

Regression

11,734.48

6

1,955.75

Residual

79,195.22

36,199

2.19

Total
90,929.70
36,205
Note. Independent variables in the model include grade, gender, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
score on the science and the environment domain.

Regression Analysis of the Total Scaled English Language Arts Score
Analysis of the Pearson product-moment correlations of the scaled scores on the total
English Language Arts Exam revealed that the independent variables ethnicity Native American,
ethnicity Asian, and ethnicity Hispanic were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variables ethnicity African American (r = -.34, p <.001),
ethnicity Caucasian (r = .34, p <.001), and age (r = -.34, p < .001) were most significantly
correlated with the independent variable, scaled score on total ELA GEE. Table 38 presents the
results of the Pearson product-moment correlations for the total ELA GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
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included variables ranged between 1.01 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
Table 38. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Total Scaled English Language Arts Score of the Louisiana
Educational Assessment Program Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
.01
.091
Asian
.03
<.001
Hispanic
.05
<.001
Status 504
-.10
<.001
Gender
.13
<.001
Grade
-.27
<.001
SES
.28
<.001
African-American a
-.34
<.001
Caucasian
.34
<.001
Age
-.34
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity Caucasian was more strongly
correlated.

The remaining predictor values were entered into the MRA as a block. Status 504, gender,
grade, SES, ethnicity Caucasian, and age were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Six
variables entered the model. These six variables explained 25.10% of the variance in the
dependent variable total scaled English Language Arts score. The variable agriscience education
student or non-agriscience education student was then entered into the model using the forward
method. The inclusion of this variable resulted in an additional 0.30% explanation of variance in
the dependent variable. Even though the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 39).
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Table 39. Comparison Models for the Multiple Regression Analysis of the Total Scaled English
Language Arts Score of the Louisiana Educational Assessment Program Graduate
Exit Exam

Change Statistics
2

Model

R

R

1a

.501

.251

2b

.503

.254

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.251

33.74

.251

2,238.64

<.001

.254

33.68

.003

150.73

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the total scaled English
Language Arts scores.
a
Model includes status 504, gender, grade, socioeconomic status, ethnicity Caucasian, and age. bModel includes
status 504, gender, grade, socioeconomic status, ethnicity Caucasian, age, and agriscience education student or nonagriscience education student. The dependent variable was total scaled score on the English Language Arts Graduate
Exit Exam.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher total ELA achievement than students with lower
SES.
The entry of the variable 504 status with a negative beta value suggests that students who
are classified as 504 tended to perform lower than regular education students not classified as
504 on the total scaled ELA GEE.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the overall ELA GEE.
The entry of the variable gender with a positive beta value suggests that females tended to
achieve higher scores on the ELA GEE than males. This supports the findings of Hedges and
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Newell (1995) that females outperform males in reading and writing achievement. The variable
ethnicity Caucasian had the highest positive beta value. This suggests that Caucasian students
tended to have higher overall ELA achievement than their non-Caucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher overall achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 39 and 40).
Table 40. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Total Scaled English Language Arts Score of the
Louisiana Educational Assessment Program Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
688.12
7.98
86.25
<.001
Age
-11.29
0.24
-.23
-47.60
<.001
Grade
-22.05
0.83
-.12
-26.46
<.001
Gender
7.76
0.35
.10
22.47
<.001
Caucasian
18.92
0.38
.24
49.25
<.001
Status 504
-19.31
1.00
-.08
-19.32
<.001
Socioeconomic Status
5.48
0.20
.13
27.46
<.001
Agriscience education student
-8.45
0.69
-.05
-12.28
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Status 504 - Not 504 = 0, 504 = 1, Socioeconomic Status - Free
lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Nonagriscience education student =1.
Model

The independent variables included in the model were status 504, gender, grade, SES,
ethnicity Caucasian, age, and agriscience education student or non-agriscience education student
with total scaled ELA score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 41 demonstrates that the linear combination of status 504,
gender, grade, SES, ethnicity Caucasian, age, and agriscience education student or nonagriscience education student explained a significant portion of the variance in the total scaled
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ELA score of the LEAP GEE. The following standards for interpretation of effect size developed
by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small
effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size.
The results of the MRA (R2 = .254) revealed a moderate effect size according to Cohen’s (1988)
guidelines.
Table 41. Multiple Regression Analysis of the Total Scaled English Language Arts Score on the
Louisiana Educational Assessment Program Graduate Exit Exam
Source

SS

df

Regression

15,464,170

7

Residual

45,561,155

40,165

MS

F

P

2,209,167.09

1,947.52

<.001

1,134.35

Total
61,025,325
40,172
Note. Independent variables in the model include status 504, gender, grade, socioeconomic status, ethnicity
Caucasian, age, and agriscience education student or non-agriscience education student. Independent variable was
total scaled score on the English Language Arts Graduate Exit Exam.

Regression Analysis of the Read, Comprehend, and Respond Domain Score
Analysis of the Pearson product-moment correlations of the read, comprehend, and respond
domain revealed that the independent variables ethnicity Native American, ethnicity Asian,
gender, ethnicity Hispanic, and 504 status were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variables ethnicity African American (r = -.31, p <.001)
and ethnicity Caucasian (r = .31, p <.001) were most significantly correlated with the
independent variable, score on the read, comprehend, and respond domain of the ELA GEE.
Table 42 presents the results of the Pearson product-moment correlations for the read,
comprehend, and respond domain of the ELA GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
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included variables ranged between 1.18 and 1.27. The tolerance levels of the variables included
in the model ranged between .79 and .85. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
Table 42. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Read, Comprehend, and Respond Domain Score on the English
Language Arts Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
.01
.312
Asian
.01
.155
Gender
.03
<.001
Hispanic
-.03
<.001
Status 504
-.07
<.001
Grade
-.20
<.001
SES
.24
<.001
Age
-.25
<.001
African-American a
-.31
<.001
Caucasian
.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity Caucasian was more strongly
correlated.

The remaining predictor values were entered into the MRA as a block. Grade, SES, age,
and ethnicity Caucasian were all entered into the MRA because they each had correlations at or
above 0.10. The probability of F to enter the equation was set at .05. Four variables entered the
model. These four variables explained 15.60% of the variance in the dependent variable read,
comprehend, and respond domain. The variable agriscience education student or non-agriscience
education student was then entered into the model using the forward method. The inclusion of
this variable resulted in an additional 0.20% explanation of variance in the dependent variable.
Even though the inclusion of this variable explained a statistically significant amount of variance,
it was of low practical significance (see Table 43).
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Table 43. Comparison Models for the Multiple Regression Analysis of the Read, Comprehend,
and Respond Domain of the English Language Arts Graduate Exit Exam
Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.395

.156

.156

1.72

.156

1,851.13

<.001

2b

.396

.158

.158

1.72

.002

72.44

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the read, comprehend,
and respond domain.
a
Model includes grade, socioeconomic status, age, and ethnicity Caucasian. The dependent variable was score on the
read, comprehend, and respond domain. bModel includes grade, socioeconomic status, age, ethnicity Caucasian, and
agriscience education student or non-agriscience education student. The dependent variable was score on the read,
comprehend, and respond domain.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the read, comprehend, and
respond to literature domain than students with lower SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tend to perform lower than their older
counterparts or student in higher grades on the read, comprehend, and respond to literature
domain.
The variable ethnicity Caucasian had the highest positive beta value, suggesting that
Caucasian students tended to have higher read, comprehend, respond to literature achievement
than their non-Caucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher read, comprehend, and respond to
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literature achievement than their non-agriscience counterparts. It is important to remember that
although the amount of variance explained by this variable was statistically significant, it was of
low practical significance (see Table 43 and 44).
Table 44. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Read, Comprehend, and Respond Domain of the English
Language Arts Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
20.07
.41
49.54
<.001
Age
-0.41
.01
-.17
-33.93
<.001
Grade
-0.79
.04
-.09
-18.50
<.001
Caucasian
0.85
.02
.23
43.39
<.001
Socioeconomic Status
0.21
.01
.11
20.80
<.001
Agriscience education student
-0.30
.04
-.04
-8.51
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, SES, age, ethnicity
Caucasian, and agriscience education student or non-agriscience education student with the read,
comprehend, and respond to literature domain score as the dependent variable. Results of the
Oneway analysis of variance (ANOVA) presented in Table 45 demonstrates that the linear
combination of grade, SES, age, ethnicity Caucasian, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the read,
comprehend, and respond to literature domain score of the ELA portion of the LEAP GEE. The
following standards for interpretation of effect size developed by Cohen (1988) were utilized to
interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 =
moderate effect size, and R2 greater than .26 large effect size. The results of the MRA (R2 =
.258) revealed a moderate effect size according to Cohen’s (1988) guidelines.
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Table 45. Multiple Regression Analysis of the Read, Comprehend, and Respond Domain of the
English Language Arts Graduate Exit Exam
SS

Source
Regression
Residual

df

MS

22,246.58

5

4,449.32

119,300.70

40,167

2.97

F

P

1,498.03

<.001

Total
141,547.28
40,172
Note. Independent variables in the model include grade, socioeconomic status, age, ethnicity Caucasian, and
agriscience education student or non-agriscience education student. The dependent variable was the score on the
read, comprehend, and respond to literature domain.

Regression Analysis of the Write Competently Domain Arts Score
Analysis of the Pearson product-moment correlations of the write competently domain of
the ELA exam revealed that the independent variables ethnicity Native American, ethnicity
Asian, ethnicity Hispanic, gender, and 504 status were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variables ethnicity African American (r = -.27, p <.001)
and ethnicity Caucasian (r = .27, p <.001) were most significantly correlated with the
independent variable, score on the write competently domain of the ELA GEE. Table 46
presents the results of the Pearson product-moment correlations for the write competently
domain of the ELA GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.18 and 1.27. The tolerance levels of the variables included
in the model ranged between .77 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, SES, age,
and ethnicity Caucasian were all entered into the MRA because they each had correlations at or
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above 0.10. The probability of F to enter the equation was set at .05. Four variables entered the
model. These four variables explained 14.10% of the variance in the dependent variable write
competently domain. The variable agriscience education student or non-agriscience education
student was then entered into the model using the forward method. The inclusion of this variable
resulted in an additional 0.20% explanation of variance in the dependent variable. Even though
the inclusion of this variable explained a statistically significant amount of variance, it was of
low practical significance (see Table 47).
Table 46. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Write Competently Domain of the English Language Arts
Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
<.01
.456
Asian
.02
.003
Hispanic
-.03
<.001
Gender
.05
<.001
Status 504
-.07
<.001
Grade
.19
<.001
SES
.23
<.001
Age
.26
<.001
a
African-American
-.27
<.001
Caucasian
.27
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity Caucasian was more strongly
correlated.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
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reduced/free lunch prices) tended to have higher writing achievement than students with lower
SES.
Table 47. Comparison Models for the Multiple Regression Analysis of the Write Competently
Domain of the English Language Arts Graduate Exit Exam
Change Statistics
2

Model

R

R

1a

.375

.141

2b

.378

.143

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.141

1.09

.141

1643.61

<.001

.143

1.09

.002

96.90

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the write competently
domain scores.
a
Model includes grade, socioeconomic status, age, and ethnicity Caucasian. The dependent variable was the score on
the write competently domain. bModel includes grade, socioeconomic status, age, ethnicity Caucasian, and
agriscience education student or non-agriscience education student. The dependent variable was the score on the
write competently domain.

The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to have lower performance than their
older counterparts or students in higher grades on the write competently domain.
The variable ethnicity Caucasian entered the model with a positive beta value. This
suggests that Caucasian students tended to have higher writing achievement than their nonCaucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher writing achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 47 and 48).
The independent variables included in the model were grade, SES, age, ethnicity
Caucasian, and agriscience education student or non-agriscience education student with the write
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competently domain score the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 49 demonstrates that the linear combination of grade, SES, age,
ethnicity Caucasian, and agriscience education student or non-agriscience education student
explained a significant portion of the variance in the write competently domain score on the ELA
portion of the LEAP GEE. The following standards for interpretation of effect size developed by
Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect
size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The
results of the MRA (R2 = .143) revealed a moderate effect size according to Cohen’s (1988)
guidelines.
Table 48. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Write Competently Domain of the English Language Arts
Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
13.90
.26
54.14
<.001
Age
-0.28
.01
-.19
-36.80
<.001
Grade
-0.44
.03
-.08
-16.29
<.001
Caucasian
0.44
.01
.19
35.62
<.001
Socioeconomic Status
0.14
.01
.12
22.22
<.001
Agriscience education student
-0.22
.02
-.05
-9.84
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0 , Non-agriscience education student = 1.
Model

Regression Analysis of the Use Conventions of Language Domain Score
Analysis of the Pearson product-moment correlations of the use of conventions of language
domain of the ELA GEE revealed that the independent variables ethnicity Native American,
ethnicity Asian, and ethnicity Hispanic were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable age (r = -.31, p <.001) was most significantly
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correlated with the independent variable, score on the use conventions of language domain of the
ELA GEE. Table 50 presents the results of the Pearson product-moment correlations for the use
conventions of language domain of the ELA GEE.
Table 49. Multiple Regression Analysis of the Write Competently Domain Score of the English
Language Arts Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

F

P

1,337.41

<.001

7,976.42

5

1595.281

47,911.92

40,167

1.20

Total
55,888.34
40,172
Note. Independent variables in the model include grade, socioeconomic status, age, ethnicity Caucasian, and
agriscience education student or non-agriscience education student. The dependent variable was the score on the
write competently domain.

Table 50. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Use Conventions of Language Domain of the English Language
Arts Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Native American
.02
.001
Asian
.02
<.001
Hispanic
-.05
<.001
Status 504
-.10
<.001
Gender
.12
<.001
SES
.22
<.001
Grade
-.25
<.001
African-American a
-.29
<.001
Caucasian
.29
<.001
Age
-.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the for entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity Caucasian was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.01 and 1.28. The tolerance levels of the variables included
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in the model ranged between .78 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Status 504, gender,
SES, grade, ethnicity Caucasian, and age were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Six
variables entered the model. These six variables explained 19.50% of the variance in the
dependent variable use conventions of language domain. The variable agriscience education
student or non-agriscience education student was then entered into the model using the forward
method. The inclusion of this variable resulted in an additional 0.20% explanation of variance in
the dependent variable. Even though the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 51).

Table 51. Comparison Models for the Multiple Regression Analysis of the Use Conventions of
Language Domain of the English Language Arts Graduate Exit Exam

Change Statistics
2

R

R

a

.442

.195

2b

.444

.197

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.195

1.87

.195

1,621.94

<.001

.197

1.86

.002

103.83

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the use conventions of
language domain score.
a
Model includes status 504, gender, socioeconomic status, grade, ethnicity Caucasian, and age. The dependent
variable was use conventions of language domain score. bModel includes Status 504, gender, socioeconomic status,
grade, ethnicity Caucasian, age, and agriscience education student or non-agriscience education student. The
dependent variable was use conventions of language domain score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
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variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher language use achievement than students with
lower SES.
The entry of the variable 504 status with a negative beta value suggests that students who
are classified as 504 tended to perform lower than regular education students who are not
classified as 504 on the use conventions of language domain.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the use conventions of language domain.
The entry of the variable gender with a positive beta value suggests that females tended
achieve higher scores on the use conventions of language domain than males. This supports the
findings of Hedges and Newell (1995) that females outperform males in reading and writing
achievement.
The variable ethnicity Caucasian entered with a positive beta value. This positive beta
suggests that Caucasian students tended have higher achievement on the use conventions of
language domain than their non-Caucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the use conventions
of language domain than their non-agriscience counterparts. It is important to remember that
although the amount of variance explained by this variable was statistically significant, it was of
low practical significance (see Table 51 and 52).
The independent variables included in the model were status 504, gender, SES, grade,
ethnicity Caucasian, age, and agriscience education student or non-agriscience education student
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with the use conventions of language domain score as the dependent variable. Results of the
Oneway analysis of variance (ANOVA) presented in Table 53 demonstrates that the linear
combination of status 504, gender, SES, grade, ethnicity Caucasian, age, and agriscience
education student or non-agriscience education student explained a significant portion of the
variance in the use conventions of language domain score of the ELA GEE. The following
standards for interpretation of effect size developed by Cohen (1988) were utilized to interpret
the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate
effect size, and R2 greater than .26 large effect size. The results of the MRA (R2 = .197) revealed
a moderate effect size according to Cohen’s (1988) guidelines.
Table 52. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Use Conventions of Language Domain of the English
Language Arts Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
28.02
.44
63.42
<.001
Age
-0.55
.01
-.21
-41.84
<.001
Grade
-1.14
.05
-.12
-24.72
<.001
Gender
0.40
.02
.10
20.83
<.001
Caucasian
0.90
.02
.22
42.51
<.001
Status 504
-1.04
.06
-.08
-18.76
<.001
Socioeconomic Status
0.19
.01
.09
16.92
<.001
Agriscience education student
-0.39
.04
-.05
-10.19
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Status 504 - Not 504 = 0, 504 = 1, Socioeconomic Status - Free
lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Nonagriscience education student = 1.
Model

Regression Analysis of the Locate, Select, and Synthesize Information Domain Score
Analysis of the Pearson product-moment correlations of the locate, select, and synthesize
information domain revealed that the independent variables ethnicity Hispanic, ethnicity Native
American, ethnicity Asian, 504 status, grade, and age were not correlated with the dependent
variable at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson
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product-moment correlations revealed that the variable ethnicity African American (r = -.32, p
<.001) was most significantly correlated with the independent variable, score on the locate,
select, and synthesize information domain of the ELA GEE. Table 54 presents the results of the
Pearson product-moment correlations for the locate, select, and synthesize information domain of
the ELA GEE.
Table 53. Multiple Regression Analysis of the Use Conventions of Language Domain Score of
the English Language Arts Graduate Exit Exam

Source
Regression
Residual

SS

df

MS

34,288.37

7

4,898.34

139,669.43

40,165

3.48

F

P

1,408.62

<.001

Total
173,957.80
40,172
Note. Independent variables in the model include Status 504, gender, socioeconomic status, grade, ethnicity
Caucasian, age, and agriscience education student or non-agriscience education student. The independent variable
was use conventions of language domain score.

Table 54. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Locate, Select, and Synthesize Information Domain of the
English Language Arts Graduate Exit Exam
Variable
r
P
Native American
<.01
.086
Asian
.03
<.001
Hispanic
-.03
<.001
Agriscience education
-.04
<.001
Status 504
-.08
<.001
Gender
.12
<.001
SES
.20
<.001
Grade
-.21
<.001
Caucasian a
.26
<.001
African-American
-.26
<.001
Age
-.28
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated in model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.
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The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.00 and 1.27. The tolerance levels of the variables included
in the model ranged between .79 and .99. These results suggest that multicollinearity did not
exist between the variables(Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, SES,
grade, ethnicity African American, and age were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Five
variables entered the model. These five variables explained 15.0% of the variance in the
dependent variable locate, select, and synthesize information domain score. The variable
agriscience education student or non-agriscience education student was then entered into the
model using the forward method. The inclusion of this variable resulted in an additional 0.20%
explanation of variance in the dependent variable. Even though the inclusion of this variable
explained a statistically significant amount of variance, it was of low practical significance (see
Table 55).
Table 55. Comparison Models for the Multiple Regression Analysis of the Locate, Select, and
Synthesize Information Domain of the English Language Arts Graduate Exit Exam
Change Statistics
2

Model

R

R

1a

.388

.151

2b

.390

.152

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.150

1.51

.151

1,424.19

<.001

.152

1.51

.002

72.04

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the locate, select, and
synthesize information domain.
a
Model includes gender, socioeconomic status, grade, age and ethnicity African American. The dependent variable
was locate, select, and synthesize information domain score. bModel includes gender, socioeconomic status, grade,
age, ethnicity African American, and agriscience education student or non-agriscience education student. The
dependent variable was locate, select, and synthesize information domain score.
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Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the locate, select, and synthesize
information domain than students with lower SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the locate, select, and synthesize information
domain.
The entry of the variable gender with a positive beta value suggests that females tended to
achieve higher scores on the locate, select, and synthesize information domain than males. This
supports the findings of Hedges and Newell (1995) that females outperform males in reading and
writing achievement.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to lower achievement on the locate, select, and synthesize
information domain than their non-African American counterparts. This supports the findings of
numerous other research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau,
2002; McCarthy, 1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001;
Stanton-Salazar & Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that
African-American students score lower than non-African American students on standardized
tests.
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The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the locate, select,
and synthesize information domain than their non-agriscience counterparts. It is important to
remember that although the amount of variance explained by this variable was statistically
significant, it was of low practical significance (see Table 55 and 56).
Table 56. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Locate, Select, and Synthesize Information Domain of the
English Language Arts Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
19.52
.35
55.15
<.001
Age
-0.41
.01
-.20
-38.74
<.001
Grade
-0.68
.04
-.09
-18.35
<.001
Gender
0.31
.02
.10
20.17
<.001
Black
-0.64
.02
-.19
-36.95
<.001
Lunch
0.14
.01
.08
15.86
<.001
Agriscience education student
-0.26
.03
-.04
-8.49
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were gender, SES, grade, age, ethnicity
African American, and agriscience education student or non-agriscience education student with
the locate, select, and synthesize information domain score as the dependent variable. Results of
the Oneway analysis of variance (ANOVA) presented in Table 57 demonstrates that the linear
combination of gender, SES, grade, age, ethnicity African American, and agriscience education
student or non-agriscience education student explained a significant portion of the variance in the
locate, select, and synthesize information domain score on the ELA Portion of the LEAP GEE.
The following standards for interpretation of effect size developed by Cohen (1988) were utilized
to interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 =
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moderate effect size, and R2 greater than .26 large effect size. The results of the MRA (R2 =
.152) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 57. Multiple Regression Analysis of the Locate, Select, and Synthesize Information
Domain Scores on the English Language Arts Graduate Exit Exam
Source

SS

df

MS

Regression

16,325.41

6

2,720.90

Residual

91,002.77

40,166

2.27

F

P

1,200.93

<.001

Total
107,328.17
40,172
Note. Independent variables in the model include gender, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was locate, select, and
synthesize information domain score.

Regression Analysis of the Read, Analyze, and Respond to Literature Domain Score
Analysis of the Pearson product-moment correlations of the read, analyze, and respond to
literature domain revealed that the independent variables ethnicity Asian, ethnicity Native
American, ethnicity Hispanic, and 504 status were not correlated with the dependent variable at
or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.31, p <.001)
was most significantly correlated with the independent variable, score on the read, analyze, and
respond to literature domain of the ELA GEE. Table 58 presents the results of the Pearson
product-moment correlations for the read, analyze, and respond to literature domain of the ELA
GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
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Table 58. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Read, Analyze, and Respond to Literature Domain of the English
Language Arts Graduate Exit Exam
Variable
r
P
Agriscience education
<.01
.768
Asian
.01
.093
Native American
.01
.022
Hispanic
-.01
.022
Status 504
-.04
<.001
Grade
.10
<.001
Gender
-.11
<.001
Age
-.13
<.001
SES
.22
<.001
Caucasian a
.30
<.001
African-American
-.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The remaining predictor values were entered into the MRA as a block. Grade, gender, age,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 11.90% of the variance in the dependent variable score on the read, analyze,
and respond to literature domain. The variable agriscience education student or non-agriscience
student was then entered into the model using the forward method. The inclusion of this variable
resulted in an additional 0.20% explanation of variance in the dependent variable. Even though
the inclusion of this variable explained a statistically significant amount of variance, it was of
low practical significance (see Table 59).
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
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variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the read, analyze, and respond
to literature domain than students with lower SES.
Table 59. Comparison Models for the Multiple Regression Analysis of the Read, Analyze, and
Respond to Literature Domain of the English Language Arts Graduate Exit Exam
Change Statistics
2

Model

R

R

1a

.345

.119

2b

.348

.121

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.119

1.82

.119

1,087.41

<.001

.121

1.82

.002

85.18

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the read, analyze, and
respond to literature domain.
a
Model includes grade, gender, age, socioeconomic status, and ethnicity African American. The dependent variable
was read, analyze, and respond to literature domain score. bModel includes grade, gender, age, socioeconomic status,
ethnicity African American, and agriscience education student or non-agriscience education student. The dependent
variable was read, analyze, and respond to literature domain score.

The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the read, analyze, and respond to literature domain.
The entry of the variable gender with a positive beta value suggests that females tended to
achieve higher scores on the read, analyze, and respond to literature domain than males. This
supports the findings of Hedges and Newell (1995) that females outperform males in reading and
writing achievement.
The variable ethnicity Caucasian entered the model with a positive beta value. This
suggests that Caucasian students tended to have higher achievement on the read, analyze, and
respond to literature domain than their non-Caucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the read, analyze,
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and respond to literature domain than their non-agriscience counterparts. It is important to
remember that although the amount of variance explained by this variable was statistically
significant, it was of low practical significance (see Table 59 and 60).
Table 60. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Read, Analyze, and Respond to Literature Domain of the
English Language Arts Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
19.82
.43
45.95
<.001
Age
-0.43
.01
-.17
-33.63
<.001
Grade
-0.82
.05
-.09
-18.08
<.001
Gender
0.49
.02
.13
26.15
<.001
Caucasian
0.45
.02
.12
21.56
<.001
Socioeconomic Status
0.21
.01
.10
19.12
<.001
Agriscience education student
-0.34
.04
-.04
-9.23
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, gender, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
the read, analyze, and respond to literature domain score as the dependent variable. Results of
the Oneway analysis of variance (ANOVA) presented in Table 61 demonstrates that the linear
combination of grade, gender, age, SES, ethnicity African American, and agriscience education
student or non-agriscience education student explain a significant portion of the variance in the
read, analyze, and respond to literature domain score of the ELA GEE. The following standards
for interpretation of effect size developed by Cohen (1988) were utilized to interpret the results
of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate effect size,
and R2 greater than .26 large effect size. The results of the MRA (R2 = .121) revealed a small
effect size according to Cohen’s (1988) guidelines.
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Table 61. Multiple Regression Analysis of the Read, Analyze, and Respond to Literature Scores
on the English Language Arts Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

18,385.14

6

3,064.19

133,449.32

40,166

3.32

F

P

922.27

<.001

Total
151,834.46
40,172
Note. Independent variables in the model include grade, gender, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was read,
analyze, and respond to literature domain score.

Regression Analysis of the Apply Reasoning and Problem Solving Skills Domain Score
Analysis of the Pearson product-moment correlations of the apply reasoning and problem
solving skills domain of the ELA GEE revealed that the independent variables ethnicity Asian,
ethnicity Native American, ethnicity Hispanic, 504 status, and gender were not correlated with
the dependent variable at or above the 0.10 level; therefore, they were not entered into the MRA.
The Pearson product-moment correlations revealed that the variable age (r = -.29, p <.001) was
most highly correlated with the independent variable, score on the apply reasoning and problem
solving skills domain. Table 62 presents the results of the Pearson product-moment correlations
for the apply reasoning and problem solving skills domain of the ELA GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.18 and 1.27. The tolerance levels of the variables included
in the model ranged between .76 and .85. These results suggest that multicollinearity did not
exist between the variables(Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. SES, grade,
ethnicity Caucasian, and age were all entered into the MRA because they each had correlations at
or above 0.10. The probability of F to enter the equation was set at .05. Four variables entered
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the model. These four variables explained 16.30% of the variance in the dependent variable
apply reasoning and problem solving skills domain score. The variable agriscience education
student or non-agriscience education student was then entered into the model using the forward
method. The inclusion of this variable resulted in an additional 0.20% explanation of variance in
the dependent variable. Even though the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 63).
Table 62. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Apply Reasoning and Problem Solving Skills of the English
Language Arts Graduate Exit Exam
Variable
r
P
Asian
.01
.253
Native American
.01
.084
Agriscience education
-.03
<.001
Hispanic
-.05
<.001
Status 504
-.09
<.001
Gender
.09
<.001
SES
.22
<.001
Grade
.25
<.001
African American a
-.27
<.001
Caucasian
.28
<.001
Age
-.29
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity Caucasian was more strongly
correlated.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the applying reasoning and
problem solving skills domain than students with lower SES.
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Table 63. Comparison Models for the Multiple Regression Analysis of the Apply Reasoning
and Problem Solving Skills of the English Language Arts Graduate Exit Exam

Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.404

.163

.163

2.69

.163

1,962.07

<.001

2b

.407

.166

.165

2.69

.002

99.52

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the apply reasoning and
problem solving skills domain scores.
a
Model includes socioeconomic status, grade, ethnicity Caucasian, and age. The dependent variable was apply
reasoning and problem solving skills domain score. bModel includes socioeconomic status, grade, ethnicity
Caucasian, age, and agriscience education student or non-agriscience education student. The dependent variable was
apply reasoning and problem solving skills domain score.

The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to have lower performance than their
older counterparts or students in higher grades on the applying reasoning and problem solving
skills domain.
The variable ethnicity Caucasian entered the model with a positive beta value. This
suggests that Caucasian students tended to have higher achievement on the applying reasoning
and problem solving domain than their non-Caucasian counterparts.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the applying
reasoning and problem solving skills than their non-agriscience counterparts. It is important to
remember that although the amount of variance explained by this variable was statistically
significant, it was of low practical significance (see Table 63 and 64).
The independent variables included in the model were SES, grade, ethnicity Caucasian,
age, and agriscience education student or non-agriscience education student with the apply
reasoning and problem solving skills domain score as the dependent variable. Results of the
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Oneway analysis of variance (ANOVA) presented in Table 65 demonstrates that the linear
combination of SES, grade, ethnicity Caucasian, age, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the apply reasoning
and problem solving skills domain. The following standards for interpretation of effect size
developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02
= small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect
size. The results of the MRA (R2 = .165) revealed a moderate effect size according to Cohen’s
(1988) guidelines.

Table 64. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Apply Reasoning and Problem Solving Skills of the
English Language Arts Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
40.85
.63
64.65
<.001
Age
-0.74
.02
-.20
-39.56
<.001
Grade
-1.77
.07
-.13
-26.62
<.001
Caucasian
1.16
.03
.20
37.76
<.001
Socioeconomic Status
0.29
.02
.09
18.16
<.001
Agriscience education student
-0.54
.05
-.05
-9.98
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

Table 65. Multiple Regression Analysis of the Apply Reasoning and Problem Solving Skills
Domain Score on the English Language Arts Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

F

P

1,593.41

<.001

57,585.08

5

11,517.02

290,323.29

40,167

7.23

Total
347,908.37
40,172
Note. Independent variables in the model include socioeconomic status, grade, ethnicity Caucasian, age and
agriscience education student or non-agriscience education student. The dependent variable was apply reasoning and
problem solving skills domain score.
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Regression Analysis of the Total Scaled Social Studies Score
Analysis of the Pearson product-moment correlations of the total scaled score on the social
studies GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, ethnicity Asian, and 504 status were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.37, p <.001)
was most significantly correlated with the independent variable, scaled score on the total social
studies GEE. Table 66 presents the results of the Pearson product-moment correlations for the
total scaled score on the social studies GEE.
Table 66. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Total Scaled Social Studies Score of the Louisiana Educational
Assessment Program Graduate Exit Exam
Variable
r
P
Native American
<.01
.939
Hispanic
-.01
.173
Asian
.03
<.001
Status 504
-.07
<.001
Agriscience education
-.09
<.001
Gender
-.11
<.001
Grade
.17
<.001
Age
-.18
<.001
SES
.30
<.001
a
Caucasian
.36
<.001
African-American
-.37
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02and 1.28 The tolerance levels of the variables included in
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the model ranged between .78 and .98. These results suggest that multicollinearity did not exist
between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, grade, age,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 20.80% of the variance in the dependent variable total scaled social studies
score. The variable agriscience education student or non-agriscience education student was then
entered into the model using the forward method. The inclusion of this variable resulted in an
additional 0.40% explanation of variance in the dependent variable. Even though the inclusion
of this variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 67).
Table 67. Comparison Models for the Multiple Regression Analysis of the Total Scaled Social
Studies Score of the Louisiana Educational Assessment Program Graduate Exit Exam

Change Statistics
2

Model

R

R

1a

.457

.208

2b

.460

.212

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.208

29.61

.208

1,904.21

<.001

.212

29.55

.004

152.01

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the total scaled social
studies score.
a
Model includes gender, grade, age, socioeconomic status, and ethnicity African American. The dependent variable
was the total scaled social studies score. bModel includes gender, grade, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
total scaled social studies score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
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reduced/free lunch prices) tended to have higher overall social studies achievement than students
with lower SES.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher social studies achievement than females. This finding is not supported in
the literature and warrants further study.
The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on overall social studies achievement.
The variable grade enters the model with a positive beta value suggesting that students who
remain “on track” for graduation and take the social studies GEE as an 11th grade student tended
to have higher social studies achievement as opposed to students who are retained in the 10th
grade and take the social studies GEE as a sophomore.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower social studies achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher social studies achievement than
their non-agriscience counterparts. It is important to remember that although the amount of
variance explained by this variable was statistically significant, it was of low practical
significance (see Table 67 and 68).
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Table 68. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Total Scaled Social Studies Score of the Louisiana
Educational Assessment Program Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
251.13
9.00
27.92
<.001
Age
-7.98
0.24
-.16
-33.64
<.001
Grade
18.64
0.71
.12
26.41
<.001
Gender
-8.23
0.32
-.12
-25.72
<.001
African American
-19.56
0.36
-.29
-54.48
<.001
Socioeconomic status
4.85
0.19
.14
25.70
<.001
Agriscience education student
-7.75
0.63
-.06
-12.33
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were gender, grade, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
the total scaled social studies score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 69 demonstrates that the linear combination of gender,
grade, age, SES, ethnicity African American, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the total scaled
social studies score of the LEAP GEE. The following standards for interpretation of effect size
developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02
= small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect
size. The results of the MRA (R2 = .212) revealed a moderate effect size according to Cohen’s
(1988) guidelines.
Regression Analysis of the Geography Domain Score
Analysis of the Pearson product-moment correlations of the geography domain of the social
studies GEE revealed that the independent variables ethnicity Native American, ethnicity
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Hispanic, ethnicity Asian, and 504 status were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American r = -.42, p <.001) was
most significantly correlated with the independent variable, score on the geography domain of
the social studies GEE. Table 70 presents the results of the Pearson product-moment correlations
for the geography domain of the social studies GEE.
Table 69. Multiple Regression Analysis of the Total Scaled Social Studies Score on the
Louisiana Educational Assessment Program Graduate Exit Exam
Source
Regression
Residual

SS

df

MS

F

P

1,618.80

<.001

8,481,722

6

1,413,620.34

31,579,377

36,163

873.25

Total
40,061,099
36,169
Note. Independent variables in the model include gender, grade, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
total scaled social studies score.

Table 70. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Geography Domain Score on the Social Studies Graduate Exit
Exam
Variable
Agriscience education
Native American
Hispanic
Asian
Status 504
Grade
Age
Gender
SES
Ethnicity Caucasian a
African-American

r
<.01
.01
-.02
.04
-.07
-.13
.16
-.18
.31
.40
-.41

P
.768
.091
.002
<.001
<.001
<.001
<.001
<.001
<.001
<.001
<.001

Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.
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The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, age, gender,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 24.60% of the variance in the dependent variable geography domain score.
The variable agriscience education student or non-agriscience education student was then entered
into the model using the forward method. The inclusion of this variable resulted in an additional
0.30% explanation of variance in the dependent variable. Even though the inclusion of this
variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 71).

Table 71. Comparison Models for the Multiple Regression Analysis of the Geography Domain
of the Social Studies Graduate Exit Exam
Change Statistics
2

R

R

a

.496

.246

2b

.499

.249

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.246

2.14

.246

2,365.13

<.001

.249

2.14

.003

138.25

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the geography domain
scores.
a
Model includes grade, age, gender, socioeconomic status, and ethnicity African American. The dependent variable
was the geography domain score. bModel includes grade, age, gender, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
geography domain score.
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Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher geography achievement than students with
lower SES.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher geography achievement than females. This finding is not supported in the
literature and warrants further study.
The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the geography domain. The variable
grade enters the model with a positive beta value suggesting that students who remain “on track”
for graduation and take the social studies GEE as an 11th grade student tended to have higher
geography achievement as opposed to students who are retained in the 10th grade and take the
social studies GEE as a sophomore.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower geography achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
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The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher geography achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 71 and 72).
Table 72. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Geography Domain of the Social Studies Graduate Exit
Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
7.15
.65
10.96
<.001
Age
-0.51
.02
-.14
-29.68
<.001
Grade
1.10
.05
.10
21.57
<.001
Gender
-0.89
.02
-.18
-38.92
<.001
African American
-1.71
.03
-.34
-66.30
<.001
Socioeconomic Status
0.31
.01
.12
22.68
<.001
Agriscience education student
-1.76
.15
-.05
-11.76
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, age, gender, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
the geography domain score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 73 demonstrates that the linear combination of grade, age,
gender, SES, ethnicity African American, and agriscience education student or non-agriscience
education student explain a significant portion of the variance in geography domain score of the
LEAP GEE. The following standards for interpretation of effect size developed by Cohen (1988)
were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size; R2
greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA ( R2 = .249) revealed a moderate effect size according to Cohen’s (1988) guidelines.
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Table 73. Multiple Regression Analysis of the Geography Domain Score on the Social Studies
Graduate Exit Exam

Source
Regression
Residual

SS

df

MS

F

P

2,001.46

<.001

55,095.63

6

9,182.61

165,914.09

36,163

4.59

Total
221,009.72
36,169
Note. Independent variables in the model include grade, age, gender, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
geography domain score.

Regression Analysis of the Civics Domain Score
Analysis of the Pearson product-moment correlations of the civics domain score on the
social studies GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, ethnicity Asian, gender, and 504 status were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American r = -.38, p <.001) was
most significantly correlated with the independent variable, score on the civics domain of the
social studies GEE. Table 74 presents the results of the Pearson product-moment correlations for
the civics domain of the social studies GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.01 and 1.27. The tolerance levels of the variables included
in the model ranged between .79 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, age, SES,
and ethnicity African American were all entered into the MRA because they each had
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correlations at or above 0.10. The probability of F to enter the equation was set at .05. Four
variables entered the model. These four variables explained 14.30% of the variance in the
dependent variable civics domain score. The variable agriscience education student or nonagriscience education student was then entered into the model using the forward method. The
inclusion of this variable resulted in an additional 0.30% explanation of variance in the
dependent variable. Even though the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 75).
Table 74. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Civics Domain Score of the Social Studies Graduate Exit Exam
Variable
r
P
Native American
<.01
.670
Hispanic
-.01
.048
Asian
.03
<.001
Gender
-.06
<.001
Status 504
-.07
<.001
Agriscience education
-.08
<.001
Grade
.14
<.001
Age
-.17
<.001
SES
.26
<.001
Caucasian a
.30
<.001
African-American
-.31
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher civics achievement than students with lower
SES.
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Table 75. Comparison Models for the Multiple Regression Analysis of the Civics Domain of the
Social Studies Graduate Exit Exam

Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.378

.143

.143

3.16

.143

1,507.00

<.001

2b

.382

.146

.146

3.15

.003

143.30

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the civics domain scores.
a
Model includes grade, age, socioeconomic status, and ethnicity African American. The dependent variable was the
civics domain score. bModel includes grade, age, socioeconomic status, ethnicity African American, and agriscience
education student or non-agriscience education student. The dependent variable was the civics domain score.

The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the civics domain. The variable grade
enters the model with a positive beta value suggesting that students who remain “on track” for
graduation and take the social studies GEE as an 11th grade student tended to have higher civics
achievement as opposed to students who are retained in the 10th grade and take the social studies
GEE as a sophomore.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower civics achievement than their non-African
American counterparts. This supports the findings of numerous other research studies (DelgadoGaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989,
1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele
& Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score lower than
non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher civics achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
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explained by this variable was statistically significant, it was of low practical significance (see
Table 75 and 76).
Table 76. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Civics Domain of the Social Studies Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
5.22
.96
5.46
<.001
Age
-0.68
.03
-.13
-27.17
<.001
Grade
1.55
.08
.10
20.60
<.001
African American
-1.63
.04
-.23
-42.79
<.001
Socioeconomic Status
0.47
.02
.13
23.30
<.001
Agriscience education student
-2.63
.22
-.06
-11.97
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, age, SES, ethnicity African
American, and agriscience education student or non-agriscience education student with the civics
domain score as the dependent variable. Results of the Oneway analysis of variance (ANOVA)
presented in Table 77 demonstrates that the linear combination of grade, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student
explain a significant portion of the variance in the civics domain score of the LEAP GEE. The
following standards for interpretation of effect size developed by Cohen (1988) were utilized to
interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 =
moderate effect size, and R2 greater than .26 large effect size. The results of the MRA (R2 =
.146) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Regression Analysis of the Economics Domain Score
Analysis of the Pearson product-moment correlations of the economics domain of the social
studies GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, ethnicity Asian, gender, and 504 status were not correlated with the dependent variable
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at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American r = -.30, p <.001) was
most significantly correlated with the independent variable, score on the economics domain of
the social studies GEE. Table 78 presents the results of the Pearson product-moment correlations
for the economics domain of the social studies GEE.
Table 77. Multiple Regression Analysis of the Civics Domain Score on the Social Studies
Graduate Exit Exam
SS

Source
Regression
Residual

df

MS

F

P

1,507.00

<.001

60,060.19

4

15,015.05

360,332.49

36,165

9.96

Total
420,392.68
36,169
Note. Independent variables in the model include grade, age, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the civics domain
score.

Table 78. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Economics Domain Score of the Social Studies Graduate Exit
Exam
r
P
Native American
<.01
.501
Hispanic
-.01
.114
Asian
.02
.001
Gender
.02
<.001
504 Status
-.07
<.001
Agriscience education
-.09
<.001
Grade
.16
<.001
Age
-.17
<.001
SES
.24
<.001
Caucasian a
.29
<.001
African-American
-.30
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.
Variable
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The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.01 and 1.27. The tolerance levels of the variables included
in the model ranged between .76 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, age, SES,
and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Four
variables entered the model. These four variables explained 13.80% of the variance in the
dependent variable economics domain score. The variable agriscience education student or nonagriscience education student was then entered into the model using the forward method. The
inclusion of this variable resulted in an additional 0.50% explanation of variance in the
dependent variable. Even though the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 79).

Table 79. Comparison Models for the Multiple Regression Analysis of the Economics Domain
Score of the Social Studies Graduate Exit Exam

Change Statistics
2

R

R

a

.371

.138

2b

.377

.143

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.138

2.43

.138

1,446.58

<.001

.142

2.43

.005

192.79

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the economics domain
scores.
a
Model includes grade, age, socioeconomic status, and ethnicity African American. The dependent variable was the
economics domain score. bModel includes grade, age, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the economics
domain score.
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Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher economics achievement than students with
lower SES.
The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on economics domain. The variable grade
enters the model with a positive beta value suggesting that students who remain “on track” for
graduation and take the social studies GEE as an 11th grade student tended to have higher
economics achievement as opposed to students who are retained in the 10th grade and take the
social studies GEE as a sophomore.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower economics achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher economics achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
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explained by this variable was statistically significant, it was of low practical significance (see
Table 79 and 80).
Table 80. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Economics Domain Score of the Social Studies Graduate
Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
5.47
.74
7.43
<.001
Age
-0.54
.02
-.16
-27.71
<.001
Grade
1.33
.06
.11
22.99
<.001
African American
-1.23
.03
-.23
-42.06
<.001
Socioeconomic Status
0.32
.02
.11
20.44
<.001
Agriscience education student
-2.35
.17
-.07
-13.89
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student =1.
Model

The independent variables included in the model were grade, age, SES, ethnicity African
American, and agriscience education student or non-agriscience education student with the
economics domain score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 81 demonstrates that the linear combination of grade, age, SES,
ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the economics domain score of the social
studies GEE. The following standards for interpretation of effect size developed by Cohen
(1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size;
R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2 = .142) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Regression Analysis of the History Domain Score
Analysis of the Pearson product-moment correlations of the history domain of the social
studies GEE revealed that the independent variables ethnicity Native American, ethnicity
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Hispanic, ethnicity Asian, and 504 status were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.32, p <.001)
was most significantly correlated with the independent variable, score on the history domain of
the social studies GEE. Table 82 presents the results of the Pearson product-moment correlations
for the history domain of the social studies GEE.
Table 81. Multiple Regression Analysis of the Economics Domain Score on the Social Studies
Graduate Exit Exam

Source
Regression
Residual

SS

df

MS

35,331.24

5

7,066.25

212,606.46

36,164

5.88

F

P

1,201.96

<.001

Total
247,937.70
36,169
Note. Independent variables in the model include grade, age, socioeconomic status, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the economics
domain score.

Table 82. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable History Domain of the Social Studies Graduate Exit Exam
Variable
r
P
Native American
<-.01
.809
Hispanic
<.01
.739
Asian
.04
<.001
Status 504
-.06
<.001
Agriscience education
-.08
<.001
Gender
-.13
<.001
Grade
.15
<.001
Age
-.16
<.001
SES
.27
<.001
Caucasian a
.30
<.001
African-American
-.32
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.
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The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.28. The tolerance levels of the variables included
in the model ranged between .78 and .98. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, grade, age,
SES, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 16.60% of the variance in the dependent variable history domain score. The
variable agriscience education student or non-agriscience education student was then entered into
the model using the forward method. The inclusion of this variable resulted in an additional
0.40% explanation of variance in the dependent variable. Even though the inclusion of this
variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 83).

Table 83. Comparison Models for the Multiple Regression Analysis of the History Domain of
the Social Studies Graduate Exit Exam

Change Statistics
2

R

R

a

.408

.166

2b

.412

.170

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.166

4.26

.166

1,442.19

<.001

.170

4.25

.004

168.11

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the history domain
scores.
a
Model includes gender, grade, age, socioeconomic status, and ethnicity African American. The dependent variable
was the history domain score. bModel includes gender, grade, age, socioeconomic status, ethnicity African American,
and agriscience education student or non-agriscience education student.. The dependent variable was the history
domain score.
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Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher history achievement than students with lower
SES.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher history achievement than females. This finding is not supported in the
literature and warrants further study.
The entry of the variable age with a negative beta value suggests older students who may
have been retained a grade level tended to score lower on the history domain. The variable grade
enters the model with a positive beta value suggesting that students who remain “on track” for
graduation and take the social studies GEE as an 11th grade student tended to have higher history
achievement as opposed to students who are retained in the 10th grade and take the social studies
GEE as a sophomore.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower history achievement than their non-African
American counterparts. This supports the findings of numerous other research studies (DelgadoGaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989,
1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele
& Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score lower than
non-African American students on standardized tests.
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The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher history achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 83 and 84).
Table 84. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the History Domain of the Social Studies Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
8.69
1.30
6.71
<.001
Age
-0.96
0.03
-.14
-28.06
<.001
Grade
2.42
0.10
.12
23.78
<.001
Gender
-1.30
0.05
-.14
-28.54
<.001
African American
-2.18
0.05
-.23
-42.50
<.001
Socioeconomic Status
0.67
0.03
.13
24.62
<.001
Agriscience education student
-3.86
0.30
-.06
-12.97
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were gender, grade, age, SES, ethnicity
African American, and agriscience education student or non-agriscience education student with
the history domain score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 85 demonstrates that the linear combination of gender, grade, age,
SES, ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the history domain score of the social
studies GEE. The following standards for interpretation of effect size developed by Cohen
(1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size;
R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2 = .170) revealed a moderate effect size according to Cohen’s (1988) guidelines.
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Table 85. Multiple Regression Analysis of the History Domain Scores on the Social Studies
Graduate Exit Exam
Source

SS

df

MS

F

P

1,235.40

<.001

Regression

134,077.61

6

22,346.27

Residual

654,129.40

36,163

18.09

Total
788,207.01
36,169
Note. Independent variables in the model include gender, grade, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
history domain score.

Regression Analysis of the Total Scaled Mathematics Score
Analysis of the Pearson product-moment correlations of the scaled score on the total
mathematics GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, ethnicity Asian, 504 status, and gender were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.41, p <.001)
was most significantly correlated with the independent variable, scaled score on the total
mathematics GEE. Table 86 presents the results of the Pearson product-moment correlations for
the scaled score on the total mathematics GEE.
The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.22 and 1.29. The tolerance levels of the variables included
in the model ranged between .78 and .82. These results suggest that multicollinearity did not
exist between the variables included in the MRA (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. SES, grade, age,
and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Four
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variables entered the model. These four variables explained 27.00% of the variance in the
dependent variable scaled score on the total mathematics GEE. The variable agriscience
education student or non-agriscience education student was then entered into the model using the
forward method. The inclusion of this variable resulted in <.10% additional explanation of
variance in the dependent variable. This variable was included in the final model because it was
statistically significant. Even though the inclusion of this variable was statistically significant, it
was of low practical significance (see Table 87).
Table 86. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Total Scaled Mathematics Score of the Louisiana Educational
Assessment Program Graduate Exit Exam
Variable
r
P
Native American
.01
.069
Agriscience education
.01
.004
Hispanic
-.03
<.001
Asian
.08
<.001
Status 504
-.08
<.001
Gender
-.09
<.001
SES
.28
<.001
Grade
.30
<.001
Age
-.34
<.001
a
Caucasian
.39
<.001
African-American
-.41
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free prices) tended to have higher overall math achievement than those with lower SES.
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Table 87. Comparison Models for the Multiple Regression Analysis of the Total Scaled
Mathematics Score on the Louisiana Educational Assessment Program Graduate Exit
Exam
Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.520

.270

.270

40.69

.270

2b

.520

.271

.270

40.69

<.001

F Change

Sig. F Change

3,809.69

<.001

18.32

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the total scaled
mathematics scores.
a
Model includes socioeconomic status, grade, age, and ethnicity African American. The dependent variable was the
total scaled mathematics score. bModel includes socioeconomic status, age, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the total scaled
mathematics score.

The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the overall mathematics GEE. Since the
mathematics GEE is given at the 10th grade level, this suggests that age and grade-appropriate
students are at a disadvantage to older students who were retained a grade or students taking the
mathematics GEE at the 11th grade level. The age and grade-appropriate students have
completed only one and a half years of high school mathematics at the time of their first attempt
to pass the mathematics GEE. This warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower overall mathematics achievement than their
non-African American counterparts. This supports the findings of numerous other research
studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990;
Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
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The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher overall ELA achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 87 and 88).
Table 88. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Total Scaled Mathematics Score of the Louisiana
Educational Assessment Program Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
793.88
8.14
97.53
<.001
Age
-13.56
0.28
-.22
-48.58
<.001
Grade
-24.94
0.87
-.13
-28.69
<.001
African American
-29.46
0.46
-.31
-63.61
<.001
Socioeconomic Status
4.94
0.24
.10
20.75
<.001
Agriscience education student
-3.49
0.81
-.02
-4.28
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were SES, grade, age, ethnicity African
American, and agriscience education student or non-agriscience education student with the total
scaled mathematics score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 89 demonstrates that the linear combination of SES, grade, age,
ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the total scaled mathematics score. The
following standards for interpretation of effect size developed by Cohen (1988) were utilized to
interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 =
moderate effect size, and R2 greater than .26 large effect size. The results of the MRA ( R2 =
.270) revealed a large effect size according to Cohen’s (1988) guidelines.
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Table 89. Multiple Regression Analysis of the Total Scaled Mathematics Score on the Louisiana
Educational Assessment Program Graduate Exit Exam

Source

SS

df

MS

F

P

3,052.70

<.001

Regression

25,266,633

5

5,053,326.61

Residual

68,118,183

41,150

1,655.36

Total
93,384,,816
41,155
Note. Independent variables in the model include socioeconomic status, grade, age, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the total scaled
mathematics score.

Regression Analysis of the Numbers and Number Relations Domain Score
Analysis of the Pearson product-moment correlations of the numbers and number relations
domain of the mathematics GEE revealed that the independent variables ethnicity Native
American, ethnicity Hispanic, 504 status, and ethnicity Asian were not correlated with the
dependent variable at or above the 0.10 level; therefore, they were not entered into the MRA. The
Pearson product-moment correlations revealed that the variable ethnicity African American (r =
-.38, p <.001) was most significantly correlated with the independent variable, score on the
numbers and number relations domain of the mathematics GEE. Table 90 presents the results of
the Pearson product-moment correlations for the numbers and number relations domain of the
mathematics GEE.
The potential independent variables identified by the Pearson product-moment correlation
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.29. The tolerance levels of the variables included
in the model ranged between .78 and .99. These results suggest that multicollinearity did not
exist between the variables included in the MRA (Hair et al., 1998).
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Table 90. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Numbers and Number Relations Domain of the Mathematics
Graduate Exit Exam
Variable
r
P
Native American
.01
.166
Agriscience education
.02
<.001
Hispanic
-.02
<.001
Status 504
-.06
<.001
Asian
.07
<.001
Gender
-.11
<.001
Grade
-.25
<.001
SES
.26
<.001
Age
-.29
<.001
Caucasian a
.36
<.001
African-American
-.38
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The remaining predictor values were entered into the MRA as a block. Gender, grade,
SES, age, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 22.30% of the variance in the dependent variable numbers and number
relations domain score. The variable agriscience education student or non-agriscience education
student was then entered into the model using the forward method. The inclusion of this variable
resulted in an additional 0.10% explanation of variance in the dependent variable. Even though
the inclusion of this variable explained a statistically significant amount of variance, it was of
low practical significance (see Table 91).
Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
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variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the numbers and number
relations domain than students with lower SES.

Table 91. Comparison Models for the Multiple Regression Analysis of the Numbers and
Number Relations Domain of the Mathematics Graduate Exit Exam

Change Statistics
Model

R

R2

Adjusted R 2

SEE

R 2 Change

1a

.472

.223

.222

2.41

.223

2,356.26

<.001

2b

.473

.223

.223

2.40

.001

47.54

<.001

F Change

Sig. F Change

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
explained a statistically significant amount of variance in the numbers and number relations domain scores.
a
Model includes gender, grade, socioeconomic status, age, and ethnicity African American. The dependent variable
was the numbers and number relations domain score. bModel includes gender, grade, socioeconomic status, age,
ethnicity African American, and agriscience education student or non-agriscience education student. The dependent
variable was the numbers and number relations domain score.

The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the numbers and number relations domain. Since the
mathematics GEE is given at the 10th grade level, this suggests that age and grade-appropriate
students are at a disadvantage to older students who were retained a grade or students taking the
mathematics GEE at the 11th grade level. The age and grade-appropriate students have
completed only one and a half years of high school mathematics at the time of their first attempt
to pass the mathematics GEE. This warrants further study.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher achievement on the numbers and number relations domain than females.
This finding is not supported in the literature and warrants further study.
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The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower achievement on the numbers and number
relations domain than their non-African American counterparts. This supports the findings of
numerous other research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau,
2002; McCarthy, 1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001;
Stanton-Salazar & Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that
African-American students score lower than non-African American students on standardized
tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the numbers and
number relations domain than their non-agriscience counterparts. It is important to remember
that although the amount of variance explained by this variable was statistically significant, it
was of low practical significance (see Table 91 and 92).
Table 92. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Numbers and Number Relations Domain of the
Mathematics Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
28.66
.48
59.43
<.001
Age
-0.67
.02
-.20
-40.40
<.001
Grade
-1.11
.05
-.10
-21.50
<.001
Gender
-0.59
.02
-.11
-24.08
<.001
African American
-1.57
.03
-.28
-57.16
<.001
Socioeconomic Status
0.26
.01
.09
18.27
<.001
Agriscience education student
-0.34
.05
-.03
-6.90
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 1, Non-agriscience education student = 1.
Model

The independent variables included in the model were gender, grade, SES, age, ethnicity
African American, and agriscience education student or non-agriscience education student with
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numbers and number relations domain score as the dependent variable. Results of the Oneway
analysis of variance (ANOVA) presented in Table 93 demonstrates that the linear combination of
gender, grade, SES, age, ethnicity African American, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the numbers and
number relations domain score of the mathematics GEE. The following standards for
interpretation of effect size developed by Cohen (1988) were utilized to interpret the results of
the MRA: R2 greater than .02 = small effect size; R2 greater than .13 = moderate effect size, and
R2 greater than .26 large effect size. The results of the MRA (R2 = .223) revealed a moderate
effect size according to Cohen’s (1988) guidelines.
Table 93. Multiple Regression Analysis of the Numbers and Number Relations Domain Score
on the Mathematics Graduate Exit Exam

Source

SS

df

MS

F

P

1,973.69

<.001

Regression

68,468307

6

11,411.35

Residual

237,912.14

41,149

5.78

Total
306,380.21
41,155
Note. Independent variables in the model include gender, grade, socioeconomic status, age, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
numbers and number relations domain score.

Regression Analysis of the Algebra Domain Score
Analysis of the Pearson product-moment correlations of the algebra domain of the
mathematics GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, gender, ethnicity Asian and 504 status were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.34, p <.001)
was most significantly correlated with the independent variable, score on the Algebra domain of
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the mathematics GEE. Table 94 presents the results of the Pearson product-moment correlations
for the algebra domain.
Table 94. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Algebra Domain of the Mathematics Graduate Exit Exam
Variable
r
P
Agriscience education
<-.01
.493
Native American
.01
.101
Hispanic
-.02
<.001
Gender
-.05
<.001
Asian
-.06
<.001
Status 504
-.08
<.001
SES
.25
<.001
Grade
-.28
<.001
Age
-.31
<.001
a
Caucasian
.33
<.001
African-American
-.34
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.22 and 1.23. The tolerance levels of the variables included
in the model ranged between .78 and .82. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. SES, grade, age,
and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Four
variables entered the model. These four variables explained 20.80% of the variance in the
dependent variable algebra domain score. The variable agriscience education student or nonagriscience education student was then entered into the model using the forward method. The
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inclusion of this variable resulted in an additional 0.10% explanation of variance in the
dependent variable. Even thought the inclusion of this variable explained a statistically
significant amount of variance, it was of low practical significance (see Table 95).
Table 95. Comparison Models for the Multiple Regression Analysis of the Algebra Domain of
the Mathematics Graduate Exit Exam
Change Statistics
2

R

R

a

.456

.208

2b

.457

.209

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.208

1.89

.208

2,706.99

<.001

.209

1.89

.001

45.55

<.001

Note. Model 2 was chosen since the inclusion of the variable agriscience education student or non-agriscience
education student in the multiple regression analysis explained a statistically significant amount of variance in the
algebra domain scores.
a
Model includes socioeconomic status, grade, age, and ethnicity African American. The dependent variable was the
algebra domain score. bModel includes socioeconomic status, grade, age, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the algebra domain
score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher algebra achievement than students with lower
SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to have lower performance than their
older counterparts or students in higher grades on the algebra domain. Since the mathematics
GEE is given at the 10th grade level, this suggests that age and grade-appropriate students are at a
disadvantage to older students who were retained a grade or students taking the mathematics
GEE at the 11th grade level. The age and grade-appropriate students have completed only one
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and a half years of high school mathematics at the time of their first attempt to pass the
mathematics GEE. This warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower algebra achievement than their non-African
American counterparts. This supports the findings of numerous other research studies (DelgadoGaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989,
1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele
& Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score lower than
non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher algebra achievement than their nonagriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 95 and 96).
Table 96. Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Algebra Domain of the Mathematics Graduate Exit Exam
Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
26.45
.38
70.06
<.001
Age
-0.56
.01
-.21
-42.92
<.001
Grade
-1.08
.04
-.13
-26.78
<.001
African American
-1.07
.02
-.25
-49.84
<.001
Socioeconomic Status
0.20
.01
.09
18.13
<.001
Agriscience education student
-0.26
.04
-.03
-6.75
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were SES, grade, age, ethnicity African
American, and agriscience education student or non-agriscience education student with the
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algebra domain score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 97 demonstrates that the linear combination of SES, grade, age,
ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the algebra domain scores on the
mathematics GEE. The following standards for interpretation of effect size developed by Cohen
(1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size;
R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2 = .209) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 97. Multiple Regression Analysis of the Algebra Domain Score on the Mathematics
Graduate Exit Exam
Source

SS

df

MS

F

P

2,177.04

<.001

Regression

38,750.105

54

7,750.02

Residual

146,489.18

41,150

3.56

Total
185,239.28
41,155
Note. Independent variables in the model include gender, grade, age, socioeconomic status, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
algebra domain score.

Regression Analysis of the Measurement Domain Score
Analysis of the Pearson product-moment correlations of the measurement domain of the
mathematics GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, ethnicity Asian, and 504 status were not correlated with the dependent variable at or
above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.38, p <.001)
was most significantly correlated with the independent variable, score on the measurement
domain. Table 98 presents the results of the Pearson product-moment correlations for the
measurement domain of the mathematics GEE.
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Table 98. Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Measurement Domain of the Mathematics Graduate Exit Exam
Variable
r
P
Native American
.01
.060
Hispanic
-.02
<.001
Agriscience education
.03
<.001
Asian
.06
<.001
Status 504
-.06
<.001
Gender
-.12
<.001
Grade
-25
<.001
SES
.26
<.001
Age
-.27
<.001
Caucasian a
.37
<.001
African-American
-.38
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.29. The tolerance levels of the variables included
in the model ranged between .78 and .99. These results suggest that multicollinearity did not
exist between the variables(Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, grade,
SES, age, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
variables explained 22.10% of the variance in the dependent variable measurement domain score.
The variable agriscience education student or non-agriscience education student was then entered
into the model using the forward method. The inclusion of this variable resulted in an additional
0.10% explanation of variance in the dependent variable. Even though the inclusion of this
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variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 99).

Table 99. Comparison Models for the Multiple Regression Analysis of the Measurement
Domain of the Mathematics Graduate Exit Exam

Change Statistics
2

R

R

a

.470

.221

2b

.471

.222

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.221

1.83

.221

2,335.63

<.001

.221

1.83

.001

27.89

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the measurement domain
score.
a
Model includes gender, grade, socioeconomic status, age, and ethnicity African American. The dependent variable
was the measurement domain score. bModel includes gender, grade, socioeconomic status, age, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
measurement domain score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the measurement domain than
students with lower SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to have lower performance than their
older counterparts or students in higher grades on the measurement domain. Since the
mathematics GEE is given at the 10th grade level, this suggests that age and grade-appropriate
students are at a disadvantage to older students who were retained a grade or students taking the
mathematics GEE at the 11th grade level. The age and grade-appropriate students have
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completed only one and a half years of high school mathematics at the time of their first attempt
to pass the mathematics GEE. This warrants further study.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher achievement on the measurement domain than females. This finding is not
supported in the literature and warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower achievement on the measurement domain
than their non-African American counterparts. This supports the findings of numerous other
research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy,
1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar &
Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American
students score lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the measurement
than their non-agriscience counterparts. It is important to remember that although the amount of
variance explained by this variable was statistically significant, it was of low practical
significance (see Table 99 and 100).
The independent variables included in the model were gender, grade, SES, age, ethnicity
African American, and agriscience education student or non-agriscience education student with
the measurement domain score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 101 demonstrates that the linear combination of gender,
grade, SES, age, ethnicity African American, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the measurement
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domain score of the mathematics GEE. The following standards for interpretation of effect size
developed by Cohen (1988) were utilized to interpret the results of the MRA: R2 greater than .02
= small effect size; R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect
size. The results of the MRA (R2 = .221) revealed a moderate effect size according to Cohen’s
(1988) guidelines.
Table 100.

Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Measurement Domain of the Mathematics Graduate
Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
22.36
.37
60.86
<.001
Age
-0.48
.01
-.18
-37.72
<.001
Grade
-0.81
.04
-.10
-20.65
<.001
Gender
-0.47
.02
-.11
-25.31
<.001
African American
-1.22
.02
-.29
-58.52
<.001
Socioeconomic Status
0.20
.01
.09
18.35
<.001
Agriscience education student
-0.20
.04
-.02
-5.28
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student =1.
Model

Table 101.

Source
Regression
Residual

Multiple Regression Analysis of the Measurement Domain Score on the
Mathematics Graduate Exit Exam
SS

df

MS

F

P

1,952.28

<.001

39,318.36

6

6,553.06

138,121.60

41,149

3.36

Total
177,439.96
41,155
Note. Independent variables in the model include gender, grade, socioeconomic status, age, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
measurement domain score.

Regression Analysis of the Geometry Domain Score
Analysis of the Pearson product-moment correlations of the geometry domain of the
mathematics GEE revealed that the independent variables ethnicity Native American, ethnicity
Hispanic, 504 status, and ethnicity Asian were not correlated with the dependent variable at or
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above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variable ethnicity African American (r = -.40, p <.001)
was most significantly correlated with the independent variable, score on the geometry domain of
the mathematics GEE. Table 102 presents the results of the Pearson product-moment correlations
for the geometry domain.
Table 102.

Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Geometry Domain Score on the Mathematics Graduate Exit
Exam

Variable
r
P
Native American
<.01
.894
Agriscience education
.02
<.001
Hispanic
-.02
<.001
504 Status
-.06
<.001
Asian
.07
<.001
Gender
-.12
<.001
Grade
.25
<.001
SES
.28
<.001
Age
-.28
<.001
Caucasian a
.38
<.001
African-American
-.40
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into the multiple regression analysis.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.02 and 1.29. The tolerance levels of the variables included
in the model ranged between .78 and .99. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Gender, grade,
SES, age, and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. The five
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variables explained 23.70% of the variance in the dependent variable geometry domain score.
The variable agriscience education student or non-agriscience education student was then entered
into the model using the forward method. The inclusion of this variable resulted in an additional
0.10% explanation of variance in the dependent variable. Even though the inclusion of this
variable explained a statistically significant amount of variance, it was of low practical
significance (see Table 103).
Table 103.

Comparison Models for the Multiple Regression Analysis of the Geometry
Domain Score on the Mathematics Graduate Exit Exam
Change Statistics
2

Model

R

R

1a

.487

.237

2b

.488

.238

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.237

2.85

.237

2,558.81

<.001

.238

2.85

.001

53.43

<.001

Note. Including the variable agriscience education in the multiple regression analysis explained less the 1%
additional variance in the geometry domain scores.
a
Model includes gender, grade, socioeconomic status, age, and ethnicity African American. The dependent variable
was the geometry domain score. bModel includes gender, grade, socioeconomic status, age, ethnicity African
American, and agriscience education student. The dependent variable was the geometry domain score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher geometry achievement than students with lower
SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the geometry domain. Since the mathematics GEE is
given at the 10th grade level, this suggests that age and grade-appropriate students are at a
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disadvantage to older students who were retained a grade or students taking the mathematics
GEE at the 11th grade level. The age and grade-appropriate students have completed only one
and a half years of high school mathematics at the time of their first attempt to pass the
mathematics GEE. This warrants further study.
The variable gender entered this model with a negative beta value suggesting that males
tended to have higher geometry achievement than females. This finding is not supported in the
literature and warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower geometry achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher geometry achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 103 and 104).
The independent variables included in the model were gender, grade, SES, age, ethnicity
African American, and agriscience education student or non-agriscience education student with
the geometry domain score as the dependent variable. Results of the Oneway analysis of
variance (ANOVA) presented in Table 105 demonstrates that the linear combination of gender,
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grade, SES, age, ethnicity African American, and agriscience education student or nonagriscience education student explain a significant portion of the variance in the geometry
domain score. The following standards for interpretation of effect size developed by Cohen
(1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size;
R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2 = .238) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 104.

Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Geometry Domain Score on the Mathematics
Graduate Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
35.27
.57
61.75
<.001
Age
-0.77
.02
-.19
-39.10
<.001
Grade
-1.26
.06
-.10
-20.60
<.001
Gender
-0.79
.03
-.12
-27.45
<.001
African American
-1.98
.03
-.30
-61.18
<.001
Socioeconomic Status
0.34
.02
.10
20.60
<.001
Agriscience education student
-0.42
.06
-.03
-7.31
<.001
Note. Variables coded as follows: Gender - Male = 1, Female = 2; Ethnicity - Native American = 1, Asian = 2,
African American = 3, Hispanic = 4, Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch
benefits = 2, Full Price Paid = 3; Agriscience education student = 0, Non-agriscience education student =1.
Model

Table 105.

Source

Multiple Regression Analysis of the Geometry Domain Score on the
Mathematics Graduate Exit Exam
SS

df

MS

Regression

104,328.86

6

17,388.14

Residual

333,729.98

41,149

8.11

F

P

2,143.96

<.001

Total
438,058.83
41,155
Note. Independent variables in the model include gender, grade, socioeconomic status, age, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
geometry domain score.

Regression Analysis of the Data Analysis Domain Score
Analysis of the Pearson product-moment correlations of the data analysis domain of the
mathematics GEE revealed that the independent variables ethnicity Native American, ethnicity
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Hispanic, ethnicity Asian, gender, and 504 status were not correlated with the dependent variable
at or above the 0.10 level; therefore, they were not entered into the MRA. The Pearson productmoment correlations revealed that the variables ethnicity African American (r = -.36, p <.001)
and ethnicity Caucasian (r = .36, p<.001) were most significantly correlated with the independent
variable, score on the data analysis domain. Table 106 presents the results of the Pearson
product-moment correlations for the data analysis domain.

Table 106.

Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Data Analysis Domain of the Mathematics Graduate Exit
Exam

Variable
r
P
Native American
.01
.032
Agriscience education
.01
.014
Hispanic
-.04
<.001
Asian
.05
<.001
Gender
-.05
<.001
Status 504
-.07
<.001
SES
.25
<.001
Grade
-.27
<.001
Age
-.31
<.001
Caucasian a
.36
<.001
African-American
-.36
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity African American was significantly correlated to the dependent variable, the
researcher chose to incorporate the variable ethnicity Caucasian into the multiple regression analysis since it was
equally correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.22 and 1.29. The tolerance levels of the variables included
in the model ranged between .78 and .82. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
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The remaining predictor values were entered into the MRA as a block. SES, grade, age,
and ethnicity Caucasian were all entered into the MRA because they each had correlations at or
above 0.10. The probability of F to enter the equation was set at .05. Four variables entered the
model. These four variables explained 21.60% of the variance in the dependent variable data
analysis domain score. The variable agriscience education student or non-agriscience education
student was then entered into the model using the forward method. The inclusion of this variable
resulted in an additional 0.10% explanation of variance in the dependent variable. Even though
the inclusion of this variable explained a statistically significant amount of variance, it was of
low practical significance (see Table 107).

Table 107.

Comparison Models for the Multiple Regression Analysis of the Data Analysis
Domain of the Mathematics Graduate Exit Exam

Change Statistics
2

R

R

a

.465

.216

2b

.466

.217

Model
1

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.216

2.66

.216

2,842.35

<.001

.217

2.66

.001

14.44

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the data analysis domain
scores.
a
Model includes socioeconomic status, grade, age, and ethnicity Caucasian. The dependent variable was the data
analysis domain score. bModel includes socioeconomic status, grade, age, ethnicity Caucasian, and agriscience
education student or non-agriscience education student. The dependent variable was the data analysis domain score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
reduced/free lunch prices) tended to have higher achievement on the data analysis domain than
students with lower SES.
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The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the data analysis domain. Since the mathematics
GEE is given at the 10th grade level, this suggests that age and grade-appropriate students are at a
disadvantage to older students who were retained a grade or students taking the mathematics
GEE at the 11th grade level. The age and grade-appropriate students have completed only one
and a half years of high school mathematics at the time of their first attempt to pass the
mathematics GEE. This warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower data analysis achievement than their nonAfrican American counterparts. This supports the findings of numerous other research studies
(Delgado-Gaitan, 1991, 1992; Fordham & Ogbu, 1986; Lareau, 2002; McCarthy, 1990; Ogbu,
1979, 1989, 1992; Omi & Winant, 1994; Stanton-Salazar, 2001; Stanton-Salazar & Dornbusch,
1995; Steele & Aronson, 1998; Wilson, 1987, 1991, 1993) that African-American students score
lower than non-African American students on standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher data analysis achievement than their
non-agriscience counterparts. It is important to remember that although the amount of variance
explained by this variable was statistically significant, it was of low practical significance (see
Table 107 and 108).
The independent variables included in the model were SES, grade, age, ethnicity African
American, and agriscience education student or non-agriscience education student with the data
analysis domain score as the dependent variable. Results of the Oneway analysis of variance
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(ANOVA) presented in Table 109 demonstrates that the linear combination of SES, grade, age,
ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the data analysis domain score. The
following standards for interpretation of effect size developed by Cohen (1988) were utilized to
interpret the results of the MRA: R2 greater than .02 = small effect size; R2 greater than .13 =
moderate effect size, and R2 greater than .26 large effect size. The results of the MRA (R2 =
.217) revealed a moderate effect size according to Cohen’s (1988) guidelines.

Table 108.

Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Data Analysis Domain of the Mathematics Graduate
Exit Exam

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
38.27
.53
72.00
<.001
Age
-0.79
.02
-.21
-43.14
<.001
Grade
-1.42
.06
-.12
-25.07
<.001
African American
-1.65
.03
-.27
-54.62
<.001
Socioeconomic Status
0.26
.02
.08
16.65
<.001
Agriscience education student
-0.20
.05
-.02
-3.80
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

Table 109.

Source
Regression
Residual

Multiple Regression Analysis of the Data Analysis Domain Score on the
Mathematics Graduate Exit Exam

SS

df

MS

F

P

2,842.35

<.001

80,308.44

4

20,077.11

290,672.89

41,151

7.06

Total
370,981.33
41,155
Note. Independent variables in the model include socioeconomic status, grade, age, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the data analysis
domain score.
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Regression Analysis of the Patterns, Relations, and Functions Domain Score
Analysis of the Pearson product-moment correlations of the patterns, relations, and
functions domain of the mathematics GEE revealed that the independent variables ethnicity
Native American, ethnicity Hispanic, gender, ethnicity Asian, and 504 status were not correlated
with the dependent variable at or above the 0.10 level; therefore, they were not entered into the
MRA. The Pearson product-moment correlations revealed that the variable ethnicity African
American (r = -.34, p <.001) was most significantly correlated with the independent variable,
score on the patterns, relations, and functions domain. Table 110 presents the results of the
Pearson product-moment correlations for the patterns, relations, and functions domain.
Table 110.

Pearson Product-Moment Correlations Between Independent Variables and
Dependent Variable Patterns, Relations, and Functions Domain of the
Mathematics Graduate Exit Exam

Variable
r
P
Native American
.01
.222
Agriscience education
.01
.077
Hispanic
-.03
<.001
Gender
-.05
<.001
Asian
.08
<.001
Status 504
-.08
<.001
Grade
-.24
<.001
SES
.25
<.001
Age
.30
<.001
a
Caucasian
.32
<.001
African-American
-.34
<.001
Note. Variables in bold font are not correlated to the dependent variable at or above r = .10 and were not
incorporated into model 1. The variable agriscience education student or non-agriscience education student was
incorporated into model 2 using the forward entry method.
a
Although the variable ethnicity Caucasian was significantly correlated to the dependent variable, it was not
incorporated into the multiple regression analysis since the variable ethnicity African American was more strongly
correlated.

The potential independent variables identified by the Pearson product-moment correlations
were then examined for the presence of multicollinearity. Variance inflation factors of the
included variables ranged between 1.22 and 1.29. The tolerance levels of the variables included
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in the model ranged between .78 and .82. These results suggest that multicollinearity did not
exist between the variables (Hair et al., 1998).
The remaining predictor values were entered into the MRA as a block. Grade, SES, age,
and ethnicity African American were all entered into the MRA because they each had
correlations at or above 0.10. The probability of F to enter the equation was set at .05. Four
variables entered the model. These four variables explained 19.10% of the variance in the
dependent variable patterns, relations, and functions domain score. The variable agriscience
education student or non-agriscience education student was then entered into the model using the
forward method. The inclusion of this variable resulted in an additional 0.10% explanation of
variance in the dependent variable. Even though the inclusion of this variable explained a
statistically significant amount of variance, it was of low practical significance (see Table 111).
Table 111.

Comparison Models for the Multiple Regression Analysis of the Patterns,
Relations, and Functions Domain Score on the Mathematics Graduate Exit
Exam
Change Statistics
2

Model

R

R

1a

.437

.191

2b

.439

.192

Adjusted R

2

2

SEE

R Change

F Change

Sig. F Change

.191

3.10

.191

2,431.62

<.001

.192

3.09

.001

60.39

<.001

Note. Model 2 was chosen since the inclusion of agriscience education student or non-agriscience education student
in the multiple regression analysis explained a statistically significant amount of variance in the patterns, relations,
and functions domain score.
a
Model includes grade, socioeconomic status, age, ethnicity African American. The dependent variable was the
patterns, relations, and functions domain score. bModel includes grade, socioeconomic status, age, ethnicity African
American, and agriscience education student or non-agriscience education student. The dependent variable was the
patterns, relations, and functions domain score.

Some studies suggest that SES is the strongest predictor of student achievement (Coleman,
et al., 1996; Gamoran, 1987; Jencks, et al., 1979; Jencks, et al., 1972; Lee, Bryk, & Smith, 1993).
While SES does fit in this MRA model, it does not have the largest beta value of the included
variables. The positive beta value suggests that students of higher SES (as measured by full or
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reduced/free lunch prices) tended to have higher achievement on the patterns, relations, and
functions domain than students with lower SES.
The variables age and grade both entered this model with negative beta values suggesting
that younger students and students in lower grades tended to perform lower than their older
counterparts or students in higher grades on the patterns, relations, and functions domain. Since
the mathematics GEE is given at the 10th grade level, this suggests that age and grade-appropriate
students are at a disadvantage to older students who were retained a grade or students taking the
mathematics GEE at the 11th grade level. The age and grade-appropriate students have
completed only one and a half years of high school mathematics at the time of their first attempt
to pass the mathematics GEE. This warrants further study.
The entry of the variable ethnicity African American with a negative beta value suggests
that African American students tended to have lower social achievement on the patterns,
relations, and functions domain than their non-African American counterparts. This supports the
findings of numerous other research studies (Delgado-Gaitan, 1991, 1992; Fordham & Ogbu,
1986; Lareau, 2002; McCarthy, 1990; Ogbu, 1979, 1989, 1992; Omi & Winant, 1994; StantonSalazar, 2001; Stanton-Salazar & Dornbusch, 1995; Steele & Aronson, 1998; Wilson, 1987,
1991, 1993) that African-American students score lower than non-African American students on
standardized tests.
The entry of the variable agriscience student or non-agriscience student with a negative
beta suggests that agriscience students tended to have higher achievement on the patterns,
relations, and functions domain than their non-agriscience counterparts. It is important to
remember that although the amount of variance explained by this variable was statistically
significant, it was of low practical significance (see Table 111 and 112).
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Table 112.

Standardized and Unstandardized Coefficients for the Variables Included in the
Regression Analysis of the Patterns, Relations, and Functions Domain Score

Unstandardized
Standardized
Coefficients
Coefficients
t
P
B
SE
Beta
(Constant)
37.08
.62
58.88
<.001
Age
-0.90
.02
-.21
-42.18
<.001
Grade
-1.24
.07
-.09
-18.82
<.001
African American
-1.75
.04
-.25
-49.69
<.001
Socioeconomic Status
0.34
.02
.09
18.79
<.001
Agriscience education student
-0.48
.06
-.04
-7.77
<.001
Note. Variables coded as follows: Ethnicity - Native American = 1, Asian = 2, African American = 3, Hispanic = 4,
Caucasian = 5; Socioeconomic Status - Free lunch benefits = 1, Reduced lunch benefits = 2, Full Price Paid = 3;
Agriscience education student = 0, Non-agriscience education student = 1.
Model

The independent variables included in the model were grade, SES, age, ethnicity African
American, and agriscience student or non-agriscience student with the patterns, relations, and
functions domain score as the dependent variable. Results of the Oneway analysis of variance
(ANOVA) presented in Table 113 demonstrates that the linear combination of grade, SES, age,
ethnicity African American, and agriscience education student or non-agriscience education
student explain a significant portion of the variance in the patterns, relations, and functions
domain score. The following standards for interpretation of effect size developed by Cohen
(1988) were utilized to interpret the results of the MRA: R2 greater than .02 = small effect size;
R2 greater than .13 = moderate effect size, and R2 greater than .26 large effect size. The results of
the MRA (R2 = .192) revealed a moderate effect size according to Cohen’s (1988) guidelines.
Table 113.

Source
Regression
Residual

Multiple Regression Analysis of the Pattens, Relations, and Functions Domain
Score on the Mathematics Graduate Exit Exam
SS

df

MS

F

P

1,960.18

<.001

93,874.18

5

18,774.84

394,140.57

41,150

9.59

Total
488,014.75
41,155
Note. Independent variables in the model include grade, socioeconomic status, age, ethnicity African American, and
agriscience education student or non-agriscience education student. The dependent variable was the patterns,
relations, and functions domain score.
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CHAPTER V: CONCLUSIONS AND RECOMMENDATIONS
Summary of Methods
The purpose of this study was to compare academic achievement of high school students in
Louisiana by whether or not they are identified as an agriscience education student. The
following research questions were addressed in this study:
1.

What are the characteristics of the Louisiana high school students taking the state
mandated Graduate Exit Exams in science, English language arts, social studies, and
mathematics? Students were described by their age, grade level, gender, ethnicity,
504 status, socioeconomic status, and whether or not they were identified as an
agriscience education student.

2.

What is the academic achievement of Louisiana high school students as measured by
their scores on the state mandated Graduate Exit Exams in science, English language
arts, social studies, and mathematics?

3.

Compare the achievement of Louisiana high school students on the state mandated
Graduate Exit Exams in science, English language arts, social studies, and
mathematics by whether or not they were identified as an agriscience education
student.

4.

Does a model exist to explain significant portions of the variance in Louisiana high
school student achievement as measured by scores on the state mandated Graduate
Exit Exams in science, English language arts, social studies, and mathematics? The
potential explanatory variables used in the analysis were age, grade level, gender,
ethnicity, 504 status, socioeconomic status, and whether or not they were identified as
an agriscience education student.
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The target population for this study was all public high school students. The frame for the
study was all students enrolled in public high schools in Louisiana. The accessible population of
all 10th and 11th grade students enrolled in public high schools in Louisiana who had taken part in
the state mandated GEE in the spring of the 2004-2005 school year and had valid scores in the
database of the Louisiana Department of Education. The research choose to use a census of the
defined accessible population.
Data for this study was collected from an archival data source, developed by the Louisiana
Department of Education’s Division of Student Standards and Assessments. The Division of
Student Standards and Assessments provided the data to the researcher after the researcher
provided a research proposal outlining objectives and procedures. The data was copied to
compact disc and transferred to Dr. Joe Kotrlik’s computer at Louisiana State University for
analysis.
The data for objective 1 was analyzed using descriptive statistics to describe subjects on
their demographic and educational variables. The statistics used included mean, standard
deviation, minimum, maximum, frequency, and percent.
The data for objective 2 was analyzed using descriptive statistics to describe subjects’
achievement levels on the science, ELA, social studies, and mathematics GEE’s. Students with
raw scores of zero on individual domains were retained in the analysis. The researcher choose to
retain these scores since some domains have few questions, it is possible for a student to miss all
questions in a domain yet still have a valid score on the overall subject test. There were no cases
of students with raw scores of zero on all domains of a single subject test.
Special education students were eliminated from this study. These scores were eliminated
to have appropriate comparison groups in the event that one group of students had more gifted or
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mild mentally handicapped students enrolled in them that may skew results. Previous studies
have shown that academically disadvantaged students score lower on standardized tests and are
disproportionately found in Career and Technical Education (CTE) programs such as agriscience
education (Elliot et al., 2005). For these reasons, scores from students who were identified as
special education students were removed for this analysis.
The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma. The statistics used included mean, standard, deviation, minimum,
maximum, frequency, and percent.
The data for objective 3 was analyzed using comparative statistics to compare subjects’
achievement levels on the science, ELA, social studies, and mathematics GEE’s by whether or
not they were identified as an agriscience education student. The researcher utilized t-test
procedures with an alpha level set a’ priori at 0.05. Cohen’s d was computed to measure effect
size and interpreted using Cohen’s (1988) effect size descriptors for two independent groups.
Cohen’s effect size standards for two independent groups are as follows: Cohen’s d = .20
corresponds to small effect size, Cohen’s d = .50 corresponds to moderate effect size, and
Cohen’s d = .80 corresponds to large effect size. Kotrlik and Williams (2003) said that if
Cohen’s d does not meet the standard of even a small effect size then any differences found
would have low practical significance. Thus, if Cohen’s d < .20, the researcher considered the
effect size to be of low practical significance.
Students with raw scores of zero on individual domains were retained in the analysis. The
researcher choose to retain these scores since some domains have few questions, it is possible for
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a student to miss all questions in a domain yet still have a valid score on the overall subject test.
There were no cases of students with raw scores of zero on all domains of a single subject test.
Special education students were eliminated from this study. These scores were eliminated
to have appropriate comparison groups in the event that one group of students had more gifted or
mild mentally handicapped students enrolled in them that may skew results. Previous studies
have shown that academically disadvantaged students score lower on standardized tests and are
disproportionately found in Career and Technical Education (CTE) programs such as agriscience
education (Elliot et al., 2005). For these reasons, scores from students who were identified as
special education students were removed for this analysis.
The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma.
The data for objective 4 was analyzed using multiple regression analysis to determine if
selected variables explain significant portions of variance in achievement as measured by scores
on the science, ELA, social studies, and mathematics GEE’s. The potential explanatory variables
were age, grade level, gender, ethnicity, 504 status, socioeconomic status, and whether or not
they were identified as an agriscience education student. The dependent variable was student
scores on each section of the GEE’s.
Students with raw scores of zero on individual domains were retained in the analysis. The
researcher choose to retain these scores since some domains have few questions, it is possible for
a student to miss all questions in a domain yet still have a valid score on the overall subject test.
There were no cases of students with raw scores of zero on all domains of a single subject test.
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Special education students were eliminated from this study. These scores were eliminated
to have appropriate comparison groups in the event that one group of students had more gifted or
mild mentally handicapped students enrolled in them that may skew results. Previous studies
have shown that academically disadvantaged students score lower on standardized tests and are
disproportionately found in Career and Technical Education (CTE) programs such as agriscience
education (Elliot et al., 2005). For these reasons, scores from students who were identified as
special education students were removed for this analysis.
The researcher chose to include students classified as 504 in this portion of the study. The
basis for this decision was that there were only 2,010 (2.50%) students with a 504 classification
in the database. They are classified as regular education students and are working toward a
standard high school diploma.
Pearson product-moment correlation coefficients were used to measure the relationship
between the potential explanatory variables and the dependent variable. The results were
interpreted utilizing the descriptors proposed by Davis (1971): .70 or higher indicates a very
strong association; .50 to .69 indicates a substantial association; .03 to .49 indicates a moderate
association; .10 to .29 indicates a low association; and less than .10 indicates a negligible
association. Potential explanatory variables with an r value at or above the 0.10 level were
entered into the regression as a block. The forward method was then used to enter the variable of
agriscience student or non-agriscience student into the model. The R2 change was examined to
determine if including this variable explained a significant amount of additional variance. The
probability of F to enter the model was set at .05.
The alpha level was set a’ priori at 0.05. Cohen’s d was computed to measure effect size
and interpreted using Cohen’s (1988) effect size descriptors. The researcher followed the
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standards developed by Cohen (1988) for interpreting effect size in multiple regression analysis.
Cohen’s effect size standards for regression analysis are as follows: R2 > .02 - small effect size,
R2 > .13 - moderate effect size, and R2 > .26 - large effect size. Kotrlik and Williams (2003) said
that if the R2 does not meet the standard of even a small effect size, then it would have low
practical significance. Thus, if the R2<.02, the researcher considered the effect size to be of low
practical significance.
Summary of Findings
Research Objective 1
Research Objective 1 was to describe 10th and 11th grade high school students in Louisiana
completing the respective portions of LEAP 21 GEE’s by age, grade, level, gender, ethnicity, 504
status, socioeconomic status, and whether or not they were an agriscience education student.
Findings indicate that the majority of students taking GEE’s in the 2004-05 school year were
Caucasian, female, and had an average age of 17.03 years of age. Slightly more than half of the
sample population were at the 10th grade level. A large majority of students (97.50%) did not
hold any 504 status, thus were not classified as academically disadvantaged. Slightly more than
one-third (36.00%) of the students received free lunch benefits, indicating that they are
economically disadvantaged. A very small portion of the students (3.50%) taking the ELA and
mathematics GEE’s were identified as agriscience education students. A very small portion of
the students (3.10%) taking the science and social studies GEE’s were identified as agriscience
education students.
Research Objective 2
Research Objective 2 was to describe the academic achievement of Louisiana 10th and 11th
grade high school students as measured by scores on the science, social studies, English, and
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mathematics portions of the LEAP 21 GEE’s. Each total test was examined to determine the
mean performance of all students. Each domain of the individual graduate exit exams was also
examined to determine the mean performance of all students.
Mean Performance of All Students on the Science GEE. The first GEE examined was
science. Most students (84.18%) scored at or above the Approaching Basic level of achievement
of the science GEE. Approaching Basic is the minimum achievement level to pass the science
GEE. The mean total scaled score of all students taking the science GEE was 310.03 (SD =
48.64). The mean raw score on the science as inquiry domain was 8.41 (SD = 2.56) while the
mean raw score on the physical science domain was 8.10 (SD = 2.82). The mean raw score on
the life science domain was 8.95 (SD = 2.07) while the mean raw score on the earth and space
science domain was 4.83 (SD = 1.59). The final domain of the science GEE is science and the
environment. The mean raw score on this domain was 4.77 (SD = 1.58).
Mean Performance of All Students on the Social Studies GEE. The next GEE examined
was social studies. Most students (84.24%) scored at or above the Approaching Basic level of
achievement of the social studies GEE. Approaching Basic is the minimum achievement level to
pass the social studies GEE. The mean total scaled score of all students taking the social studies
GEE was 305.54 (SD = 33.28). The mean raw score on the geography was 8.92 (SD = 2.47)
while the mean raw score on the civics domain was 10.62 (SD = 3.41). The mean raw score on
the economics domain was 10.86 (SD = 2.62) and the mean raw score on the history domain was
16.99 (SD = 4.67).
Mean Performance of All Students on the ELA GEE. The third GEE examined was
English Language Arts. Most students (87.57%) scored at or above the Approaching Basic level
of achievement of the ELA GEE. Approaching Basic is the minimum achievement level to pass
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the ELA GEE. The mean total scaled score of all students taking the ELA GEE was 311.94 (SD
= 38.98). The mean raw score on the read, comprehend, and respond domain was 6.26 (SD =
1.88) while the mean raw score on the write competently domain was 5.35 (SD = 1.18). The
mean raw score on the use conventions of language domain was 8.88 (SD = 2.08) while the mean
raw score on the locate, select, and synthesize information domain was 6.35 (SD = 1.63). The
mean raw score on the read, analyze, and respond to literature domain was 5.90 (SD = 1.94) and
the mean raw score on the apply reasoning and problem solving skills was 11.93 (SD = 2.94).
Mean Performance of All Students on the Mathematics GEE. The final GEE examined
was mathematics. Most students (76.89%) scored at or above the Approaching Basic level of
achievement of the mathematics GEE. Approaching Basic is the minimum achievement level to
pass the mathematics GEE. The mean total scaled score of all students taking the Math GEE was
314.91 (SD = 47.64). The mean raw score on the numbers and number relations domain was
5.32 (SD = 2.73) while the mean raw score on the algebra domain was 6.29 (SD = 2.12). The
mean raw score on the measurement domain was 5.43 (SD = 2.08) while the mean raw score on
the geometry domain was 8.48 (SD = 3.26). The mean raw score on the data analysis domain
was 10.69 (SD = 3.00) and the mean raw score on the patterns, relations, and functions domain
was 9.60 (SD = 3.44).
Research Objective 3
The third research objective was to compare achievement, as measured by scores on the
science, social studies, English, and mathematics portions of the LEAP 21 GEE’s of Louisiana
10th and 11th grade high school students by whether or not they are identified as an agriscience
education student. The mean scaled scores of the agriculture students were compared to the
mean scaled scores of the non-agriculture students on each total graduate exit exam. The mean
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raw scores of the agriculture students were compared to the mean raw scores of the nonagriculture students on every domain of each individual total graduate exit exam.
Comparison of Scores on the Science GEE. The comparison of scores between
agriscience education students and non-agriscience education students on the total science exam
revealed that there was no statistically significant difference in the scores of agriscience
education students (m = 310.31) and non-agriscience education students (m = 310.01) (t = -.33, p
= .740). There was no statistically significant difference in the scores of agriscience education
students (m = 8.50) and non-agriscience education students (m = 8.40) (t = -1.87, p = .061) on the
science as inquiry domain or on the life science domain where agriscience education students had
a mean raw score of 9.02 (SD = 1.92) and non-agriscience education students had a mean raw
score of 8.95 (SD = 2.08) (t = -1.78, p = .075). Non-agriscience education students achieved a
statistically significant higher mean raw score (m = 8.12) than agriscience education students (m
= 7.80) (t = 6.01, p<.001) on the physical science domain. Agriscience education students
achieved a statistically significant higher mean raw score (m = 5.00) than non-agriscience
education students (m = 4.82) (t = -5.65, p<.001) on the earth and space science domain and on
the science and the environment domain where agriscience education students had a mean raw
score of 4.86 (SD = 1.47) and non-agriscience education students had a mean raw score of 4.77
(SD = 1.59) (t = -2.96, p = .003). Although statistically significant differences were found
between agriscience education students and non-agriscience education students on three domains
of the science GEE, each of these had an effect size of low practical significance.
Comparison of Scores on the Social Studies GEE. The comparison of scores between
agriscience education students and non-agriscience education students on the total social studies
exam revealed non-agriscience education students had statistically significant higher mean scores
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(m = 305.66) than agriscience education students (m = 303.95) (t = 2.78, p = .006). Nonagriscience education students achieved a statistically significant higher mean raw score (m =
10.64) than agriscience education students (m = 10.27) (t = 5.35, p<.001) on the civics domain.
Non-agriscience education students also achieved a statistically significant higher mean raw
score (m = 10.87) than agriscience education students (m = 10.66) (t = 4.17, p<.001) on the
economics domain and on the history domain where non-agriscience education students had a
mean raw score of 17.01 (SD = 4.70) and agriscience education students had a mean raw score of
16.71 (SD = 4.27) (t = 3.30, p<.001). Agriscience education students achieved a statistically
significant higher mean raw score (m = 9.21) than non-agriscience education students (m = 8.90)
(t = -6.37, p<.001) on the geography domain. Although statistically significant differences were
found between agriscience education students and non-agriscience education students on the total
social studies exam and on every domain of the social studies exam, each of these had an effect
size of low practical significance.
Comparison of Scores on the ELA GEE. The comparison of scores between agriscience
education students and non-agriscience education students on the total ELA exam revealed nonagriscience education students achieved statistically significant higher mean scores (m = 312.44)
than agriscience education students (m = 305.08) (t = 10.78, p = <.001). Non-agriscience
education students also had statistically significant higher mean raw scores (m = 6.27) than
agriscience education students (m = 6.15) (t = 3.23, p = .001) on the read, comprehend, and
respond domain and on the write competently domain where non-agriscience education students
had a mean raw score of 5.36 (SD = 1.18) and agriscience education students had a mean raw
score of 5.23 (SD = 1.13) (t = 5.68, p<.001). Non-agriscience education students achieved a
statistically significant higher mean raw scores (m = 8.90) than agriscience education students (m
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= 8.55) (t = 8.62, p<.001) on the use conventions of language domain and on the locate, select,
and synthesize domain where non-agriscience education students had a mean raw score of 6.37
(SD = 1.64) and agriscience education students had a mean raw score of 6.11 (SD = 1.53) (t =
8.44, p<.001). Non-agriscience education students also achieved a statistically significant higher
mean raw score (m = 5.93) than agriscience education students (m = 5.492) (t = 11.85, p<.001)
on the read, analyze, and respond to literature domain and on the apply reasoning and problem
solving skills domain where non-agriscience education students had a mean raw score of 11.95
(SD = 2.95) and agriscience education students had a mean raw score of 11.65 (SD = 2.84) (t =
5.20, p<.001). Although statistically significant differences were found between agriscience
education students and non-agriscience education students on the total ELA exam and on every
domain of the ELA exam, there was an effect size of low practical significance on five of the six
areas and a small effect size on the sixth, the read, analyze, and respond to literature domain.
These effect sizes are interpreted according to standards established by Cohen (1988).
Comparison of Scores on the Mathematics GEE. The comparison of scores between
agriscience education students and non-agriscience education students on the total mathematics
exam revealed that agriscience education students had a statistically significant higher mean
score (m = 317.48) than non-agriscience education students (m = 314.73) (t = -3.49, p<.001) and
on the numbers and number relations domain where agriscience education students achieved a
mean raw score of 5.50 (SD = 2.53) and non-agriscience education students achieved a mean raw
score of 5.30 (SD = 2.74) (t = -3.95, p<.001). Agriscience education students also achieved a
higher mean raw score (m = 5.65) than non-agriscience education students (m = 5.42) on the
measurement domain and on the geometry domain where agriscience education students
achieved a mean raw score of 10.83 (SD = 2.74) and non-agriscience education students achieved
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a mean raw score of 10.68 (SD = 3.02) (t = -2.68, p<.001). There was no statistically significant
difference in the scores of agriscience education students (m = 6.26) and non-agriscience
education students (m = 6.29) (t = 0.73, p = .464) on the algebra domain or on the patterns,
relations, and functions domain where agriscience education students had a mean raw score of
9.49 (SD = 3.17) and non-agriscience education students had a mean raw score of 9.61 (SD =
3.46) (t = 1.91, p = .056). Although statistically significant differences were found between
agriscience education students and non-agriscience education students on the total mathematics
exam and on four domains of the mathematics GEE, each of these had an effect size of low
practical significance.
Research Objective 4
Research Objective 4 sought to determine if selected variables explain significant portions
of the variance in Louisiana 10th and 11th grade high school achievement as measured by scores
on the science, social studies, English, and mathematics portions of the LEAP 21 GEE’s.
Multiple regression analyses were utilized to determine what effect enrollment in agriscience
education course had on graduate exit exam achievement.
Regression Analysis for the Science GEE. The MRA for the total scaled science GEE
score revealed a significant model containing six independent variables. The variables ethnicity
African American, SES, age, grade, gender, and agriscience education student or non-agriscience
education student combined to explain 24.10% of the variance in the independent variable, total
scaled science score (F = 1,913.97, p<.001). The results of this model revealed a moderate effect
size according to Cohen’s (1988) guidelines. The variable agriscience education student or nonagriscience education student contributed 0.30% of the explained variance in the dependent
variable. While this was statistically significant, it was of low practical significance.
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The MRA for the science as inquiry domain score of the science GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, SES,
age, grade, and agriscience education student or non-agriscience education student combined to
explain 18.80% of the variance in the independent variable, science as inquiry domain score (F =
1,678.17, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed <0.10% of the explained variance in the dependent variable.
While this was statistically significant, it was of low practical significance.
The MRA for the physical science domain score of the science GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, SES,
age, grade, and agriscience education student or non-agriscience education student combined to
explain 16.10% of the variance in the independent variable, physical science domain score (F =
1,388.66, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.30% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
The MRA for the life science domain score of the science GEE revealed a significant
model containing six independent variables. The variables ethnicity African American, age,
gender, SES, grade, and agriscience education student or non-agriscience education student
combined to explain 14.50% of the variance in the independent variable, life science domain
score (F = 1,026.52, p<.001). The results of this model revealed a moderate effect size according
to Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
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education student contributed 0.10% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
The MRA for the earth and space science domain score of the science GEE revealed a
significant model containing four independent variables. The variables ethnicity African
American, SES, gender, and agriscience education student or non-agriscience education student
combined to explain 13.40% of the variance in the independent variable, earth and space science
domain score (F = 1,403.14, p<.001). The results of this model revealed a moderate effect size
according to Cohen’s (1988) guidelines. The variable agriscience education student or nonagriscience education student contributed 0.10% of the explained variance in the dependent
variable. While this was statistically significant, it was of low practical significance.
The MRA for the science and the environment domain score of the science GEE revealed a
significant model containing six independent variables. The variables ethnicity African
American, SES, age, gender, grade, and agriscience education student or non-agriscience
education student combined to explain 12.90% of the variance in the independent variable,
science and the environment domain score (F = 893.94, p<.001). The results of this model
revealed a small effect size according to Cohen’s (1988) guidelines. The variable agriscience
education student or non-agriscience education student contributed 0.10% of the explained
variance in the dependent variable. While this was statistically significant, it was of low practical
significance.
Regression Analysis for the ELA GEE. The MRA for the total scaled ELA GEE score
revealed a significant model containing seven independent variables. The variables age,
ethnicity Caucasian, SES, grade, gender, 504 status, and agriscience education student or nonagriscience education student combined to explain 25.40% of the variance in the independent
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variable, total scaled ELA score (F = 1,947.52, p<.001). The results of this model revealed a
moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience education
student or non-agriscience education student contributed 0.30% of the explained variance in the
dependent variable. While this was statistically significant, it was of low practical significance.
The MRA for the read, comprehend, and respond domain score of the ELA GEE revealed a
significant model containing five independent variables. The variables ethnicity Caucasian, age,
SES, grade, and agriscience education student or non-agriscience education student combined to
explain 15.80% of the variance in the independent variable, read, comprehend, and respond
domain score (F = 1,498.03, p<.001). The results of this model revealed a moderate effect size
according to Cohen’s (1988) guidelines. The variable agriscience education student or nonagriscience education student contributed 0.20% of the explained variance in the dependent
variable. While this was statistically significant, it was of low practical significance.
The MRA for the write competently domain score of the ELA GEE revealed a significant
model containing five independent variables. The variables ethnicity Caucasian, age, SES,
grade, and agriscience education student or non-agriscience education student combined to
explain 14.30% of the variance in the independent variable, write competently domain score (F =
1,337.41, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.20% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
The MRA for the use conventions of language domain score of the ELA GEE revealed a
significant model containing seven independent variables. The variables age, ethnicity
Caucasian, grade, SES, gender, 504 status, and agriscience education student or non-agriscience
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education student combined to explain 19.70% of the variance in the independent variable, use
conventions of language domain score (F = 1,408.62, p<.001). The results of this model
revealed a moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience
education student or non-agriscience education student contributed 0.20% of the explained
variance in the dependent variable. While this was statistically significant, it was of low practical
significance.
The MRA for the locate, select, and synthesize information domain score of the ELA GEE
revealed a significant model containing six independent variables. The variables age, ethnicity
African American, gender, grade, SES, and agriscience education student or non-agriscience
education student combined to explain 15.20% of the variance in the independent variable,
locate, select, and synthesize information domain score (F = 1,200.93, p<.001). The results of
this model revealed a moderate effect size according to Cohen’s (1988) guidelines. The variable
agriscience education student or non-agriscience education student contributed 0.20% of the
explained variance in the dependent variable. While this was statistically significant, it was of
low practical significance.
The MRA for the read, analyze, and respond domain score of the ELA GEE revealed a
significant model containing six independent variables. The variables ethnicity African
American, SES, age, gender, grade, and agriscience education student or non-agriscience
education student combined to explain 12.10% of the variance in the independent variable, read ,
analyze, and respond domain score (F = 922.27, p<.001). The results of this model revealed a
small effect size according to Cohen’s (1988) guidelines. The variable agriscience education
student or non-agriscience education student contributed 0.20% of the explained variance in the
dependent variable. While this was statistically significant, it was of low practical significance.
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The MRA for the apply reasoning and problem solving skills domain score of the ELA
GEE revealed a significant model containing five independent variables. The variables age,
ethnicity Caucasian, grade, SES, and agriscience education student or non-agriscience education
student combined to explain 16.50% of the variance in the independent variable, apply reasoning
and problem solving skills domain score (F = 1,593.41, p<.001). The results of this model
revealed a moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience
education student or non-agriscience education student contributed 0.20% of the explained
variance in the dependent variable. While this was statistically significant, it was of low practical
significance.
Regression Analysis for the Social Studies GEE. The MRA for the total scaled social
studies GEE score revealed a significant model containing six independent variables. The
variables ethnicity African American, SES, age, grade, gender, and agriscience education student
or non-agriscience education student combined to explain 21.20% of the variance in the
independent variable, total scaled social studies score (F = 1,618.80, p<.001). The results of this
model revealed a moderate effect size according to Cohen’s (1988) guidelines. The variable
agriscience education student or non-agriscience education student contributed 0.40% of the
explained variance in the dependent variable. While this was statistically significant, it was of
low practical significance.
The MRA for the geography domain score of the social studies GEE revealed a significant
model containing six independent variables. The variables ethnicity African American, SES,
gender, age, grade, agriscience education student or non-agriscience education student combined
to explain 24.90% of the variance in the independent variable, geography domain score (F =
2,001.46, p<.001). The results of this model revealed a moderate effect size according to
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Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.30% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
The MRA for the civics domain score of the social studies GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, SES,
age, grade, and agriscience education student or non-agriscience education student combined to
explain 14.60% of the variance in the independent variable, civics domain score (F = 1,507.00,
p<.001). The results of this model revealed a moderate effect size according to Cohen’s (1988)
guidelines. The variable agriscience education student or non-agriscience education student
contributed 0.30% of the explained variance in the dependent variable. While this was
statistically significant, it was of low practical significance.
The MRA for the economics domain score of the social studies GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, SES,
age, grade, and agriscience education student or non-agriscience education student combined to
explain 14.20% of the variance in the independent variable, economics domain score (F =
1,201.96, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.50% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
The MRA for the history domain score of the social studies GEE revealed a significant
model containing six independent variables. The variables ethnicity African American, SES,
age, grade, gender, and agriscience education student or non-agriscience education student
combined to explain 17.00% of the variance in the independent variable, history domain score (F
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= 1,235.40, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.40% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
Regression Analysis for the Mathematics GEE. The MRA for the total scaled
mathematics GEE score revealed a significant model containing five independent variables. The
variables ethnicity African American, age, grade, SES, and agriscience education student or nonagriscience education student combined to explain 27.0% of the variance in the independent
variable, total scaled mathematics GEE score (F = 3,052.70, p<.001). The results of this model
revealed a large effect size according to Cohen’s(1988) guidelines. The variable agriscience
education student or non-agriscience education student contributed <0.10% of the explained
variance in the dependent variable. While this was statistically significant, it was of low practical
significance.
The MRA for the numbers and number relations domain score of the mathematics GEE
revealed a significant model containing six independent variables. The variables ethnicity
African American, age, SES, grade, and gender combined to explain 22.30% of the variance in
the independent variable, numbers and number relations domain score (F = 1,973.69, p<.001).
The results of this model revealed a moderate effect size according to Cohen’s (1988) guidelines.
The variable agriscience education student or non-agriscience education student contributed
0.10% of the explained variance in the dependent variable. While this was statistically
significant, it was of low practical significance.
The MRA for the algebra domain score of the mathematics GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, age,
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grade, SES, and agriscience education or non-agriscience education combined to explain 20.90%
of the variance in the independent variable, algebra domain score (F = 2,177.04, p<.001). The
results of this model revealed a moderate effect size according to Cohen’s (1988) guidelines.
The variable agriscience education student or non-agriscience education student contributed
0.10% of the explained variance in the dependent variable. While this was statistically
significant, it was of low practical significance.
The MRA for the measurement domain score of the mathematics GEE revealed a
significant model containing six independent variables. The variables ethnicity African
American, age, SES, grade, gender, and agriscience education student or non-agriscience
education student combined to explain 22.10% of the variance in the independent variable,
measurement domain score (F = 1,952.28, p<.001). The results of this model revealed a
moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience education
student or non-agriscience education student contributed 0.10% of the explained variance in the
dependent variable. While this was statistically significant, it was of low practical significance.
The MRA for the geometry domain score of the mathematics GEE revealed a significant
model containing six independent variables. The variables ethnicity African American, age,
SES, grade, gender, and agriscience education student or non-agriscience education student
combined to explain 23.80% of the variance in the independent variable, geometry domain score
(F = 2,143.96, p<.001). The results of this model revealed a moderate effect size according to
Cohen’s (1988) guidelines. The variable agriscience education student or non-agriscience
education student contributed 0.10% of the explained variance in the dependent variable. While
this was statistically significant, it was of low practical significance.
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The MRA for the data analysis domain score of the mathematics GEE revealed a significant
model containing five independent variables. The variables ethnicity African American, age,
grade, SES, and data analysis combined to explain 21.70% of the variance in the independent
variable, data analysis domain score (F = 2,842.35, p<.001). The results of this model revealed a
moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience education
student or non-agriscience education student contributed 0.10% of the explained variance in the
dependent variable. While this was statistically significant, it was of low practical significance.
The MRA for the patterns, relations, and functions domain of the mathematics GEE
revealed a significant model containing five independent variables. The variables ethnicity
African American, age, SES, grade and agriscience education student or non-agriscience
education student combined to explain 19.20% of the variance in the independent variable,
patterns, relations, and functions domain score (F = 1,960.18, p<.001). The results of this model
revealed a moderate effect size according to Cohen’s (1988) guidelines. The variable agriscience
education student or non-agriscience education student contributed 0.10% of the explained
variance in the dependent variable. While this was statistically significant, it was of low practical
significance.
Conclusions
The conclusions are presented below in order by objective. Additional conclusions drawn
from the entire study are presented after the conclusions by objective.
Objective 1
Research Objective 1 sought to describe 10th and 11th grade high school students in
Louisiana completing the respective portions of LEAP 21 GEE’s by age, grade, level, gender,
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ethnicity, 504 status, socioeconomic status, and whether or not they were an agriscience
education student.
Conclusion 1. There are more 10th grade high school students taking the LEAP 21 GEE’s
than 11th grade students. This is based on the finding that of the students taking GEE’s in the
spring of 2005, 53.80% are in the 10th grade.
Conclusion 2. The majority of the 10th and 11th grade high school students taking LEAP 21
GEE’s are female. This is based on the finding that of the students taking GEE’s in the spring of
2005, 54.20% are female.
Conclusion 3. The majority of the 10th and 11th grade high school students taking LEAP 21
GEE’s are Caucasian. The largest minority group is African-American. This is based on the
finding that of the students taking GEE’s in the spring of 2005, the ethnicity of 54.30% of the
students is Caucasian and the ethnicity of 41.30% of the students is African-American.
Conclusion 4. Relatively few 10th and 11th grade high school students taking LEAP 21
GEE’s hold a 504 classification. This is based on the finding that 2.50% of the students taking
GEE’s in the spring of 2005 are classified as 504.
Conclusion 5. A large portion of the 10th and 11th grade high school students taking LEAP
21 GEE’s are economically disadvantaged. This is based on the finding that 36.00% of the
students in this data set are receiving free lunch benefits and an additional 7.00% are receiving
reduced price lunch benefits.
Conclusion 6. Relatively few 10th and 11th grade high school students taking LEAP 21
GEE’s have taken an agriscience education course. This is based on the finding that only 3.50%
of the students taking the mathematics and ELA GEE’s are identified as agriscience education
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students. Only 3.10% of the students taking the science and social studies GEE’s are identified
as agriscience education students.
Objective 2
Research Objective 2 sought to describe the academic achievement of Louisiana 10th and
11th grade high school students as measured by scores on the science, social studies, English, and
mathematics portions of the LEAP 21 GEE’s.
The Louisiana Department of Education classifies the scaled scores of all students taking
the GEE’s into one of five categories. These five categories are Unsatisfactory, Approaching
Basic, Basic, Mastery, and Advanced. Students must attain at least the Approaching Basic level
of achievement to pass each particular graduate exit exam.
Conclusion 7. Most students pass the science GEE. This conclusion is based on the
finding that 5,728 students (15.82%) taking the science GEE did not attain at least the
Approaching Basic achievement level. Conversely, 84.18% of students taking the science GEE
scored at the Approaching Basic achievement level or higher.
Conclusion 8. Most students pass the social studies GEE. This conclusion is based on the
finding that 5,699 students (15.76%) taking the social studies GEE did not attain at least the
Approaching Basic achievement level. Conversely, 84.24% of students taking the social studies
GEE scored at the Approaching Basic achievement level or higher.
Conclusion 9. Most students pass the ELA GEE. This conclusion is based on the finding
that 4,993 students (12.43%) taking the ELA GEE did not attain at least the Approaching Basic
achievement level. Conversely, 87.57% of students taking the ELA GEE scored at the
Approaching Basic achievement level or higher.
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Conclusion 10. Most students pass the mathematics GEE. This conclusion is based on the
finding that 9,513 students (23.11%) taking the mathematics GEE did not attain at least the
Approaching Basic achievement level. Conversely, 76.89% of students taking the mathematics
GEE scored at the Approaching Basic achievement level or higher.
Objective 3
The third research objective was to compare achievement, as measured by scores on the
science, social studies, English, and mathematics portions of the LEAP 21 GEE’s of Louisiana
10th and 11th grade high school students by whether or not they are identified as an agriscience
education student.
Conclusion 11. Without controlling for other variables that may explain variance in scores,
agriscience education students scored as well as non-agriscience education students on the total
science GEE and on all science domains. This conclusion is based on the finding that although
differences of statistical significance were found between the two groups on some domains,
Cohen’s d revealed an effect size of low practical significance in each of these areas.
Conclusion 12. Without controlling for other variables that may explain variance in scores,
agriscience education students scored as well as non-agriscience education students on the total
ELA GEE and on all ELA domains. This conclusion is based on the finding that although
differences of statistical significance were found between the two groups on the overall exam and
on each of the ELA domains, Cohen’s d revealed an effect size of low practical significance on
the overall ELA exam and on five of six domains. The sixth domain (read, analyze, and respond
to literature) had a small effect size.
Conclusion 13. Without controlling for other variables that may explain variance in scores,
agriscience education students scored as well as non-agriscience education students on the total
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social studies GEE and on all social studies domains. This conclusion is based on the finding
that although differences of statistical significance were found between the two groups on the
overall social studies exam and on all social studies domains, Cohen’s d revealed an effect size
of low practical significance in each of these areas.
Conclusion 14. Without controlling for other variables that may explain variance in scores,
agriscience education students scored as well as non-agriscience education students on the total
mathematics GEE and on all mathematics domains. This conclusion is based on the finding that
although differences of statistical significance were found between the two groups on the overall
mathematics exams and on some domains, Cohen’s d revealed an effect size of low practical
significance in each of these areas.
Objective 4
Research Objective 4 sought to determine if selected variables explain significant portions
of the variance in Louisiana 10th and 11th grade high school achievement as measured by scores
on the science, social studies, English, and mathematics portions of the LEAP 21 GEE’s.
Conclusion 15. The variables gender, grade, age, SES, ethnicity African American, and
agriscience education student or non-agriscience education student explain a moderate portion of
the variance in the total scaled score on the science GEE. Being enrolled in agriscience
education courses does have a statistically significant positive effect on overall science
achievement. However, this should be read with caution since it has low practical significance.
Conclusion 16. The variables SES, gender, grade, age, ethnicity African American, and
agriscience education student or non-agriscience education student explain a moderate portion of
the variance in the total scaled score on the social studies GEE. Being enrolled in agriscience
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education courses does have a statistically significant positive effect on overall social studies
achievement. However, this should be read with caution since it has low practical significance.
Conclusion 17. The variables SES, 504 status, gender, grade, age, ethnicity Caucasian, and
agriscience education student or non-agriscience education student explain a moderate portion of
the variance in the total scaled score on the ELA GEE. Being enrolled in agriscience education
courses does have a statistically significant positive effect on overall English language arts
achievement. However, this should be read with caution since it has low practical significance.
Conclusion 18. The variables SES, grade, age, ethnicity African American, and agriscience
education student or non-agriscience education student explain a large portion of the variance in
the total scaled score on the mathematics GEE. Being enrolled in agriscience education courses
does have a statistically significant positive effect on overall mathematics achievement.
However, this should be read with caution since it has low practical significance.
Additional Conclusions Drawn from the Entire Study
Conclusion 19. The achievement level of agriscience education students in science is
equal to the achievement level of non-agriscience education students. Without controlling for
other variables that may explain variance in scores, agriscience education students perform just
as well as non-agriscience education students on the science graduate exit exam. While there are
some areas showing statistically significant differences in science scores, the effect size of each
of these differences has low practical significance.
When other variables that contribute to variance are controlled for, agriscience education
has a positive influence on overall science achievement. While this influence is statistically
significant, it should be read with caution as in has low practical significance.
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Conclusion 20. The achievement level of agriscience education students in English
language arts is equal to the achievement level of non-agriscience education students. Without
controlling for other variables that may explain variance in scores, agriscience education students
perform just as well as non-agriscience education students on the ELA graduate exit exam.
While there are statistically significant differences in scores on all areas of the ELA GEE, the
effect size found in six of seven of these areas has low practical significance. The effect size in
the seventh area is small.
When other variables that contribute to variance are controlled for, agriscience education
has a positive influence on overall English language arts achievement. While this influence is
statistically significant, it should be read with caution as in has low practical significance.
Conclusion 21. The achievement level of agriscience education students in social studies
is equal to the achievement level of non-agriscience education students. Without controlling for
other variables that may explain variance in scores, agriscience education students perform just
as well as non-agriscience education students on the social studies GEE. While there are
statistically significant differences in scores on all areas of the social studies GEE, the effect size
of each of these differences has low practical significance.
When other variables that contribute to variance are controlled for, agriscience education
has a positive influence on overall social studies achievement. While this influence is
statistically significant, it should be read with caution as in has low practical significance.
Conclusion 22. The achievement level of agriscience education students in mathematics is
equal to the achievement level of non-agriscience education students. Without controlling for
other variables that may explain variance in scores, agriscience education students perform just
as well as non-agriscience education students on the mathematics graduate exit exam. While
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there are some areas with statistically significant differences in mathematics scores, the effect
size of each of these differences has low practical significance.
When other variables that contribute to variance are controlled for, agriscience education
has a positive influence on overall mathematics achievement. While this influence is statistically
significant, it should be read with caution as in has low practical significance.
Implications and Recommendations
Previous research has shown that students learn best when taught using contextual methods
(Balschweid, 2001; Bottoms & Sharpe, 1996; Britton et al., 1999; Conroy, et al., 1999; DarlingHammond & Falk, 1997; Glasgow, 1997; Hoachlander, 1999; Imel, 2000a; Imel, 2000b; Kaput,
1999; Lake, 1994; Lesh, 1985; Lynch, 2000; Maurer, 2000; Parnell, 1995; Shelley-Tolbert et al.,
2000). Furthermore, research in agriscience education has indicated that real world, contextual
activities are part of the curriculum (Cheek et al. 1994; Conroy et al. 1999; Edwards et al. 2002;
Johnson, 1991; Noxel & Cheek, 1988; Roegge & Russell, 1990; Taylor & Mulhall, 1997). The
contextual teaching methods utilized in these courses have the potential to increase student
achievement. Findings of this study have shown that the academic achievement of agriscience
education students is equal to the academic achievement of non-agriscience education students.
Couple this with the other benefits of being enrolled in agriscience education courses such as
fostering a learner-centered teaching environment through the use of SAE’s and CDE’s (Lee,
1998; Roegge & Russell, 1990; Warmbrod, 1969), providing opportunities for informal learning
through FFA activities (National FFA Organization, 2003, Cheek et al., 1994; Conroy et al.,
1999; Edwards et al., 2002; Etling, 1993; Johnson, 1991), or being a hands-on and minds-on
curriculum stressing problem solving (Boone, 1990; Conners & Mundt, 2001; Edwards et al.,
2002; Flowers & Osborne, 1988; Lee, 1998; Osborne, 1996 Warmbrod, 1969), it becomes clear
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that the agriscience education program contributes to student success. Since the academic
achievement of agriscience education students is equal to other students and agriscience
education provides additional opportunities, more high school students should be encouraged to
enroll in agriscience education courses.
For this to become a reality, courses must be available for students to enroll in them. There
are only slightly over 200 agriscience education programs in Louisiana, and existing programs
often cannot accommodate all of the students seeking enrollment in them. Therefore, existing
programs that are unable to meet current demand should expand the program by including more
agriscience education instructors. Schools that currently do not have agriscience education
programs should investigate the merits of adding agriculture course offerings to their curricula.
The educational value of these programs is evidenced by the fact that students in Louisiana can
receive science credit toward graduation as well as science credit for TOPS by successfully
completing certain agriscience courses.
Agriscience education instructors and program leaders need to educate local school
counselors on the benefits of this program. The also need to educate local school counselors and
administrators about the academic benefits of this program, as documented in this study.
Counselors should be aware of the topics addressed in agriscience education courses, and how
they benefit student achievement. Counselors should also explain to students and their parents
the state policy for using the AgriScience II course credit as a science credit for graduation and
how it fits into TOPS (Tuition Opportunity Program for Students) science requirements. This
would be especially beneficial for students planning to attend a two- or four-year college
pursuing a major in an agriculturally related field..
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Louisiana’s colleges and universities need to examine their admission policies as related to
science and agriscience education courses. The state of Louisiana allows credit for AgriScience
II to count as a science for graduation requirements and for TOPS eligibility, yet none of the
colleges or universities recognize the same credit as a science for admission to their institution.
This study has shown that the academic achievement of agriscience education students is equal to
that of non-agriscience education students.
Agriculture educators and state leaders need to examine their present curricula to continue
including the latest areas of agriculturally related technology. This is vital to insure that the
curricula remains relevant in the face of constant technological advances.
The researcher recommends that additional research studies be conducted in the following
areas:
a.

Further research on the impact of SES on student achievement in Louisiana is needed.
This study identified over one-third of the public high school population as
economically disadvantaged. With such a large group of students at this level of the
SES variable, a more thorough examination of various levels of SES is needed.

b.

Further research is needed on gender differences on the social studies GEE. Gender
differences in social studies were not reported in the literature yet they existed in this
population.

c.

Further research concerning the role of 504 status on student performance on the ELA
GEE is needed. Students’ 504 status did not play a significant role in achievement on
the science, social studies, or mathematics GEE’s. Why was it a significant factor on
the ELA GEE?
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d.

Further research is needed concerning the roles of age and grade on student
achievement on the ELA and mathematics GEE’s. Why did age and gradeappropriate students achieve lower scores than their older, 11th grade counterparts?

e.

Further research concerning the role of FFA membership on academic achievement is
needed. Complete agriscience education programs include academic instruction and
FFA activities. Do FFA activities influence academic achievement?

f.

Further research is needed concerning the role of students’ SAE’s on academic
achievement. Complete agriscience education programs include academic instruction
and student SAE’s. Do student SAE’s influence academic achievement?

g.

Further research is needed concerning agriscience education’s impact on the academic
achievement of special education and 504 students.
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APPENDIX B: DATA REQUEST TO LOUISIANA DEPARTMENT OF EDUCATION

Scott M. Norton
Division of Student Standards and Assessment
Louisiana Department of Education
Mr. Norton,
I am requesting the data set from the Louisiana Department of Education for the Louisiana
Educational Assessment Program Graduate Exit Exam for the 2004-2005 school year. I would
like to use the data in my dissertation for my doctoral program in the School of Human Resource
Education and Workforce Development at Louisiana State University. The study would compare
academic achievement of high school students on whether they are enrolled in agriculture courses
or not.
The study would compare students on various demographic areas. The study would also
compare the scores of each part of the Graduate Exit Exam. All the data collected and used
would be kept in strict confidentiality to ensure the privacy of the students enrolled in
Louisiana’s public high school system. The final report will not contain any individual
identifiers used to link data back to individual students. All students will remain anonymous.
I will recognize the Louisiana Department of Education as the source of the data in the final
report. I will also provide a completed copy of my dissertation to the Louisiana Department of
Education.
Thank you for your time. Your cooperation and assistance in this matter is greatly
appreciated.
If you have any further questions or need more information I can be reached at any of the
following:
* ptheri1@lsu.edu
* paul.theriot@lpsb.org
* 225/383-9206 (home after 5:00)
* 225/803-9426 (cell)
Thanks again for your assistance in this matter.
Sincerely,

Paul J. Theriot
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